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The Society meets in the Assembly Hall of the Cosmos Club 
on alternate Saturdays at 8 p. m. Brief notices of the meetings, 
with abstracts of the papers, are published in Science. 

January 2. 1897— 269th Meeting. 

The President in the chair and 45 persons present. 
F. A. Lucas exhibited skulls of the fur-seal showing deform- 
ities of the jaw-bones. 

The following communications were presented : 

E. W. Nelson : New Birds from Mexico.* 

F. A. Lucas : On the Natural Mortality among Fur-seals. 

January 16. 1897~270th Meeting. 

The President in the chair and 36 persons present. 

Theo. Holm exhibited a copy of Fuchs' * Histoire des Plantes,' 
published in 1549 ; also the first and last volumes of the * Flora 
Danica.' He then exhibited a specimen of Draba hyperborea, 
calling attention to its monopodial development. 

W. T. Swingle exhibited some algse from the Bay of Naples, 
remarkable for the size of their special cells. 

V. K. Chesnut showed specimens of Oicuta vagans and Nerium 
oleander, discussing their poisonous properties. 

The following communications were presented : 

David White: Unity or Plurality of Type Specimens in 
Palaeontology. 

*The Auk, XIV, pp. 42-76, Jan., 1897. 
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David White: A New Lycopodineous Cone from the Coal 
Measures of Missouri.* 

Edward L.Greene: The Development of the Idea of a Genus. 

M. A. Carleton : The Ontogenetic Separation of Piiccinia gra- 
minis avense from P. graminis tritiei., 

January 30, 1897— 271st Meeting. 

The President in the chair and 45 persons present. 

The following communications were presented : 

C. Hart Merriam : The Fribilof Island Hair Seal. 

C. H. Townsend : The Origin of the Alaskan Live Mammoth 
Story.t 

Frank Benton : The Giant Bee of India. 

L. O. Howard : Parasites of Shade Tree Insects in Washing- 
ton.! 

February 27, 1897— 272d Meeting. 

The President in the chair and 28 persons present. 

The following communications were presented : 

C. H. Townsend: The Distribution and Migration of the 
Northern Fur-seal. § 

Charles L. Pollard : What Constitutes a Type in Botany ? 

Lester F. Ward : Descriptions of Seven Species of Oycndeoidea 
from the Iron Ore Deposits of Maryland. || 

March 13. 1897— 273d Meeting. 

The President in the chair and 30 persons present. 

The following communications were presented : 

T. W. Vaughan and R. T. Hill : The Lower Cretaceous Giy- 
pheaa of the Texas Region. 

Charles F. Dawson : The Dissemination of Infectious Diseases 
by Insects.^ 

*To be published in Monographs U. S. Geol. Survey. 

fThe Alaska Live Mammoth Story. <Fore6t and Stream, XLIX, pp. 
124-125, Aug. 14, 1897. 

t A Study in Insect Parasites. <Bull. V, Technical Series, No. 5, Di- 
vision of Entomology, U. S. Dept. of Agriculture. 

J To be published in Report of the Bering Sea Commission for 1896. 

II Proc. Biol. Soc. Wash., XT, pp. 1-17, 1897. 

•[ To l)e published in Ann. Report for 1897, Bureau of Animal Industry, 
U. S. Dept. of Agriculture. 



Proceedings, ix 

William Palmer: The Type (?) of a New Old Species. 
Sylvester D. Judd : Sexual Dimorphism in Crustacea. 

March 27, 1897— 274th Meeting. 

The President in the chair and 30 persons present. 
The following communications were presented : 
M. B. Waite : Factors Governing Pear Blight.* 
E. A. De Schweinitz : Some Methods of Generating Formal- 
dehyde and its Use as a Disinfectant.f 
Theo. Holm : The Grass Embryo and its Constituents^ 

April 10, 1897— 275th Meeting, 

Ex-President W. H. Dall in the chair and 31 persons present. 

The following communications were presented : 

Theo. Gill and C. H. Townsend : Diagnosis of Deep-sea 
Fishes. (Read by title.) § 

Jonathan D wight, Jr. : A Species of Shearwater (Puffinm as- 
similis Gould) New to the North American Fauna.|| 

Sylvester D. Judd : Antennal Circulation in Crangon3'x. 

Charles T. Simpson : Notes on the Classification of Unios.^ 

H. C. Oberholser : The American Golden Warblers. 

T. Wayland Vaughan : Notes on a Monograph of the Eocene 
Corals of the United States. 

AprU 24, 1897~276th MeeUng. 

Ex-President W. H. Dall in the chair and 31 persons present. 

Edward L. Greene exhibited and commented upon specimens 
of Viola einnrffinata and V. heterophylla. 

The following communications were presented : 

M. A. Carleton : Climate as an Element in Wheat Environ- 
ment. 

* Substance in article entitled * Cause and Prevention of Pear Blight.' 
<Yearbook U. S. Dept. Agric. for 1895, pp. 295-300, 1896. 

t Journal of the American Public Health Association, October, 1896 (in 
part). 

t Am. Journ. 8ci., iv. pp. 13--26, July, 1897. 

jProc. Biol. Soc. Wash., xi, pp. 231-234, September 17, 1897. 

II Proc, Biol. Soc. Wash., xi, pp. 69-70, April 21, 1897. 

i Nautilus, xi, pp. 18-23, June, 1897. 

J I— Biol. Soc. Was|i.. Vol. XI, 1897, 
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Frederick V. Coville : Plant Food of the Wild Ducks in Chesa- 
peake Bay. 

Frederick V. Coville: The Water Hyacinth, Piaroptis a^assipes, 
as an Obstruction to Navigation in Florida. 

L. H. Dewey : The Eastward Migration of Certain Weeds in 
America.* 

May 8. 1897 -277th Meeting. 

The President in the chair and 56 persons present. 

The following communication was ])resented : 

C. Hart Merriam : Suggestions for a New Method of Weighing 
Species and Subspecies.f 

By invitation, Hon. Theodore Roosevelt, Assistant Secretary 
of the Navy, presented an address on tlie same subject. 

May 22. 1897— 278th Meeting. 

Ex-President Theodore Gill in the chair and 23 persons |)resent. 
David White exhibited eroded quartz pebbles found on the 

summit of a mountain, commenting on the probable cause. 
The following communications were presented: 
Erwin F. Smith: A Bacterial Disease of Cruciferous Plants J 
B. T. Galloway : The Effects of P]nvironment on Host and 

Parasite in Certain Diseases of Plants. 

V. K. Chesnut : The Poison of the Common Black Nightshade.§ 

October 9. 1897— 279th Meeting. 

The President in the chair and 29 persons present. 
L. 0. Howard exhibited a specimen of Belostomn rolossiaim 
from Cuba, comparing it with the native Benmm griseit'^. 
The following communications were presented : 
R. T. Hill: Notes on Antillean Faunas, Past and Present. 
B. W. Evermann: The Catfishes of Louisiana. || 
Theo. Gill : The Insufficiency of the Order Bunotheria. 



* Asa Gray Bulletin, v, pp. 31-34, June 11, 1897. 

t Suggestions for a New Method of Discriminating between Species and 
Subspecies. < Science, n. s., v. pp. 753-758, May 14, 1897. 

I Pseudojnonas campestrU (Panimel) : tlic Cau?e of a Brown Rot in Cru- 
ciferous Plants. < Central!), fiir Hakteriologie Abt. ii. Band 3. 1807. 

?Tobe published in a Farmer's Bulletin, U. S. Dept. of Agriculture, 
with descriptions of other poisonous plants. 

II To be published in Bull. U. S. Fish Commission for 1898. 



Proceedings, xi 

October 23, 1897— 280th Meeting. 

The President in the chair and 37 persons present. 

The following communications were presented : 

F. A. Lucas and C. W. Stiles: A Dangerous Parasite of the 
Fur-seal. 

C. W. Stiles : The International Committee on Zoological 
Nomenclature. 

M. B. Waite : A New Peach and Plum Disease. 

F. V. Coville: The History and Distribution of Abies shastenm* 

By invitation, Prof. Mitsukuri, of the Imperial University, 
Tokyo, Japan, addressed the Society on the condition and pro- 
gress of biological science in Japan. 

November 6, 1897— 281st Meeting. 

The President in the chair and 39 persons present. 

Lester F. Ward exhibited Prosopis jidiflora from Kansas; also 
specimens of Psoralea tenuiflora^ commenting on its tumbleweed 
propensities ; and of Lotas nniericamcs, a peculiar com pass- plant. 

E. L. Morris exhibited alcoholic specimens of vertebrates and 
invertebrates, showing methods of sectioning the alimentary 
canal. 

The following communications were presented : 
Charles L. Pollard : A Publication Problem in Botany. 
M. G. Motter : Underground Zoology. f 

F. A. Lucas : The Fossil Bison of North America. 

C. Hart Merriam : Life Zones of the Olympic Mountains. 

November 20. 1897— 282d MeeUng. 

The President in the chair and 40 persons present. 

David White exhibited various specimens of fossil carbonif- 
erous ferns. 

Erwin F. Smith showed a new form of hypodermic injection 
syringe. 

The following communications were presented : 

0. F. Cook: A New Wingless Fly from Liberia.! 

V. K. Chasnut: Some Recent Cases of Mushroom Poisoning. 

Erwin F. Smith : Bacterial Diseases of Plants. 



*To be published in Garden and Forest. 

fTo be published in the Journal of Experimental Medicine. 

t To be published in Brandtia. 
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December 4, 1897— 283d Meeting. 

The President in the chair and 37 persons present. 

Frederick V. Coville exhibited a globose mass of pine needles 
found on the shore of a lake in northern Idaho, commenting on 
the probable cause of its formation. 

The following communications were presented : 

L. J. Briggs : Causes of Water Movement in Soils.* 

Sylvester D. Judd : Protective Adaptations of Insects from an 
Ornithological Point of View. 

Theo. Gill: The Distinctive Characters of the Molinae and 
Ranzaniinse. 

C. W. Stiles : The Honorary Ph. D. 

December 18, 1897— 284th Meeting. 

(eighteenth annual meeting.) 

The President in the chair and 29 persons present. 

The annual reports of the Recording Secretary and Treasurer 
for the year 1897 were presented, and officers for the year 1898 
were elected as follows : 

President — L. O. Howard. 

Vice-Presidents— Riche^rd Rathbun, C. D.Walcott, B. E. Fernow, 
F. V. Coville. 

Recording Secretary — Charles L. Pollard. 

Corresponding Secretary— Y. A. Lucas. 

Treasarer — F. H. Knowlton. 

Additional Members of the Council — William H. Ashmead, Ed- 
ward L. Greene, Ch. Wardell Stiles, F. W. True, ^[. B. Waite. 

The following standing committees were appointed by the 
Chair: 

On Communications — B. E. Fernow, chairman ; F. V. Coville, 
M. B. Waite, E. A. De Schweinitz, W. H. Ashmead. 

On Publications — C. Hart Merriam, chairman ; T. S. Palmer, 
F. H. Knowlton. 



* Substance embodied in a Bulletin of the Division of Soils, U. S. De- 
partment of Agriculture, now in preparation. 
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DESCRIPTIONS OF THE SPECIES OF CYCADEOIDEA, 
OR FOSSIL CYCADEAN TRUNKS, THUS FAR DIS- 
COVERED IN THE IRON ORE BELT, POTOMAC FOR- 
MATION, OF MARYLAND * 

BY LESTER F. WARD. 



On November 4, 1893, I read a paper before this Society on 
*Cycadean Trunks in the American Cretaceous,' which under 
the fuller title, * Fossil Cycadean Trunks of North America, with 
a Revision of the Genus Cycadeoidea Buckland,' was published 
in the ninth volume of its Proceedings.! At that date only one 
species of cycadean trunks had been published from the Iron 
Ore beds of Maryland. This was founded on four specimens 
that had long lain in the Museum of the Maryland Academy of 
Sciences at Baltimore. They had been collected by Philip Tyson 
before the civil war, and he had mentioned them in his report 
as State Agricultural Chemist in 1860, recogniising their cycadean 
character and applying to them the term " Cycas," apparently 
without intending thereby to refer them to the living genus by 
that name, but merely to denote their resemblance to the trunks 
of plants familiar to all under that name. Much interest, I learn, 
was excited at the time by the discovery of these s[)ecimens, and 
the Maryland Academy of Sciences is said to have discussed 
their nature at a number of its meetings. Indeed, I have been 



*Read before the Society February 27, 1897. Published by i)erniiasion 
of the Director of the U. S. National Museum. 
tProc. Biol. Soc. Washington, vol. IX, Washington, 181)4, pp. 75-88. 

l-Biou Soc. Wash., Vol. XI, 1897 (1) 



2 M^ard — Species of Cycadeoldea from Maryland. 

told that the subject came at last to monopolize its i)rocee(lings 
and that considerable asperity was ultimately created in the dis- 
cussions, so much so that all at length became tired of the subject 
and it was allowed to drop completely out of their deliberations, 
never to be revived. At all events, it was nearly twenty-five 
years before any one's attention was again prominently called 
to these objects. 

Mr. Tyson, however, had taken the trouble during the time 
that the question was uppermost to have photographs made of 
one of these specimens. He had also found much silicified wood 
in the Iron Ore beds, and he caused some large blocks of this to 
appear in the same view with the cycad trunk. Prints of this 
view were sent to many of the prominent paleontologists of this 
country and Europe. Among those receiving them was Dr. J. S. 
Newberry, and since his death his copy has been found at the 
Geological Museum of Columbia University and kindly placed 
in my hands by Dr. Arthur HoUick. In 1885 Mr. W J McGee, 
having learned that these specimens were still in the Museum of 
the Maryland Academy of Sciences, was permitted, through the 
kindness of the president of the Academy, Professor P. R. Uhler, 
to have a series of photographs taken of the two principal trunks. 
Copies of these photographs are also in my hands, and they were 
shortly after reproduced and published, forming plates clxxiv 
to clxxx of Professor Fontaine's Potomac or Younger Mesozoic 
Flora.* As stated in my former paper. Professor Fontaine de- 
scribed these trunks under the name Tysonia Marylandica, but 
as they do not belong to a genus distinct from those of Europe, 
Capellini and Solms-Ijaubach restored them to Buckland's genus 
Cycadeoida. The specimens are now in the Geological Museum 
of Johns Hopkins University. 

Soon after the appearance of Professor Fontaine's work in 
1890, Professor Uhler succeeded in obtaining a few additional 
fragments, but interest in the subject was not fairly aroused until 
about the year 1893, when Mr. Arthur Bibbins of the Woman's 
College of Baltimore began his remarkable series of discoveries 
which has resulted in bringing to light no less than fifty-nine 
specimens of these interesting objects. An account of his re- 
searches and results was published by me in 1894,t at which time 

* Monographs of the U. S. Geol. Survey, vol. XV, Atlas. 

t liecent Discoveries of Cycadean Trunks in the Potomac Formation 
of Maryland. Bull. Torr. Bot. Club, vol. XXI, No. 7, July 20, 1894, pp. 
291-299. 
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he had already added thirty-five specimens to all that had been 
hitherto reported. Since that date he has continued actively to 
prosecute this work and has secured many more. Too great 
praise cannot be bestowed, either upon him for his successful 
method of w;ork and his untiring zeal and industry, nor upon 
the Woman's College and its able president. Dr. John F. Goucher, 
for the liberal spirit shown, the keen scientific interest mani- 
fested, and the substantial aid rendered in advancing this work. 
I also stated in the paper last referred to that through the 
generosity of President Goucher and all connected with that in- 
stitution this entire collection had been loaned to the United 
States National Museum, and turned over to the Department of 
Fossil Plants for systematic elaboration, and the additional speci- 
mens, as fast as they were discovered, have also been regularly 
sent to Washington to join the rest. I had already commenced 
work on the important material of the same general nature from 
the Black Hills, an account of which was given in the paper 
presented to this Society of which I have spoken. It was de- 
cided to embody all the material in the Museum and all that 
could be secured from any American deposits in one general 
monograph of the Fossil Cycadean Trunks of North America, 
Dr. F. H. Knowlton to assume charge of all that pertained to the 
microscopic study of the internal structure and I to deal with 
the external and macroscopic aspects. I had hoped to have 
completed my part of the work before this, but many causes 
conspired to retard progress. Other pressing duties, both in the 
field and in the office, reduced the amount of time that it was 
possible to devote to it. The necessity for seeing the European 
specimens practically obliged me to spend a season on the other 
side of the Atlantic, the results of which had to be worked up 
and published.* The amount of labor involved was also very 
great, and the progress made is as satisfactory as could be ex- 
pected under the circumstances. Much has been done on all 
classes of the material, but latterly I have been devoting myself 
chiefly to the Maryland specimens. It has been necessary to 
study anew all those obtained by Tyson, now in the Geological 
Museum of Johns Hopkins University, ample facilities for which 
have been generously extended to me by Professor W. B. Clark. 
Professor Uhler has also kindly allowed me to describe those in 
the Museum of the Maryland Academy of Sciences, and he sent 

*See the Sixteenth Annual Report of the U. S. Geological Survey, 
pp. 463-542. 
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the two principal ones to Washington for the purpose. Artistic 
photographs have been taken of these and of all the more im- 
portant trunks in Mr. Bibbins' collection. 

A year ago I had proceeded far enough to have discovered 
that the cycadean trunks from the Iron Ore beds of Maryland 
embraced no less than seven good species which could be clearly 
separated and described, and since that time I have accomplished 
the work of describing and naming these species and of assign- 
ing each specimen to its a))propriate specific group. As it is 
very convenient in the general discussion to be able to speak of 
these forms in a definite way, I have decided to publish these 
names with the descriptions, so that the new species may not 
need to be mentioned prior to such description, thereby cum- 
bering the literature with nomina nudn. It is, however, clearly 
to be understood that these descriptions are not final, as they 
are based entirely on external characters and such macroscopic 
observations as I have been able to make of the internal parts 
prior, for the most i)art, to the cutting of sections, and do not 
embody any results that may be arrived at by Dr. Knowlton 
after a microscopic study of the various tissues. This latter, 
however, can scarcely result in reducing the number of species, 
as the more general characters are those that have been chiefly 
relied upon for specific differentiation, and if it results in increas- 
ing the number by showing that some of the specimens possess 
internal characters that cannot be specifically united with the 
others, this will lead to no confusion. 

With regard to the classification adopted, I may remark that 
Buckland, in studying for the first time the fossil trunks from 
the Purbeck beds of the Portland quarries, called to his assist- 
ance the great contemporary botanist, Robert Brown, whom he 
expressly credits with the suggestion that the differences between 
the fossil and living forms are sufficient to establish a new family 
distinct from t he existing family of Cycadese, and to which the 
name Cycadeoidex was given. The generic name Cycadeoidea was 
also employed at the same time, but it afterwards transpired that 
this was not approved by Robert Brown, who only proposed the 
family name. Brown must therefore be credited with the name 
Cycadeoidea^ and Buckland with Cycadeoidea. The wisdom of 
Brown's suggestion has been abundantly vindicated by the sub- 
sequent study of these forms, and the more their internal anatomy 
is made known, especially the nature of their inflorescence and 
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fructification, the clearer it becomes that all fopsil cycadean vege- 
tation from beds below the Tertiary represented a group distinct 
from the recent Cycadaceaj. When the nature of the reproductive 
apparatus was made known by Carruthers in the remarkable spec- 
imen which came from Luccomb Chine, on the Isle of Wight, he 
prof)08ed for it a new generic name Bennettite^, and Count Solms- 
Ijaubach established on the same data the family name Bennettileoe. 
But it soon became obvious that the restricting of this name to 
this one form was simply based on our ignorance of the reproduct- 
ive apparatus of other trunks, and wherever further data as to 
the latter have been brought forward they have strengthened the 
presumption that most or all fossil forms possessed a similar re- 
productive apparatus. Count Solms has therefore, in his latest 
important paper on the BennettitejB of the Italian museums, re- 
ferred them all to Buckland's genus Cycadeoidea. In this, too, 
he incidentally includes many other European and some Ameri- 
can forms, while adhering to the one species of Bennettites, B. 
GibsoniamcSy in which the fruit is known, and as a result of an 
examination of photographs of our American forms he has stated 
in letters to me that certain of them are certainly to be referred 
to Bennettites. But in such studies as I have been able to make 
of these forms, whether from Maryland or from the Rocky 
Mountain region, I am unable to see anything that can be called 
a generic difference, and they all resemble the Italian forms 
more closely than they do those from Portland. I therefore, in 
the former paper, grouped them all as Cycadeoidea, and I have 
not since seen any reason for departing from this view. Until 
their internal structure is further studied I shall adhere to this 
name, and in view of all that has been said I am disposed to 
extend Robert Brown's group name to all the Mesozoic cycadean 
vegetation, whether represented by trunks or by foliage, fruit, 
or other organs, on the general assumption that however many 
genera there may have been, if they could be correlated the 
foliage, etc., would belong to the trunks found in the same 
general beds. In a matter of which so little is known, all is at 
best provisional, and a convenient and flexible nomenclature is 
the chief result to be aimed at. 

The full classification of the Cycadaceae would therefore be to 
use that term to represent the entire family, both living and fossil, 
and to subdivide it into the two subfamilies, the Cycadese for the 
living forms and the Cycadeoidea? for the fossil forms. This is 
the classification adopted below. 
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Subkingdom SPERMATOPHYTA. 

Class GYMNOSPKUMyE. 
Family CYCADACE.E Lindley. 

Subfamily Cycadeoide.e Robert Brown. 

Fossil cycadean vegetation of Mesozoic age represented b}^ 
trunks, foliage, and fruits, and embracing a large number of 
genera and species, the trunks usually not accompanied by other 
organs than the bases of the leafstalks, and reproductive axes 
included in a false bark or " armor " generally of considerable 
thickness; foliage usually also found separate from other parts, 
and fruits and rarely flowers similarly isolated. The number of 
genera and species is therefore necessarily duplicated and mul- 
tiplied, owing to the impossibility of correlating the detached 
parts, but that those found at similar horizons and localities be- 
longed together admits of no doubt. The trunks differ in size 
and form much as do living Cycadacea3 (("ycadea^), and characters • 
of all parts show resemblances to existing genera. It is, however, 
probably incorrect to say that the latter have descended from 
the former, or that the fossil forms are embryonic types of the 
living forms, and the correct conception of the subfamily is em- 
bodied in the law of sympodial development.* according to which 
the principal trunk line of descent which the fossil forms rej)re- 
sent, and which attained its maximum development in Mesozoic 
time, became extinct, while inferior lines or branches represented 
by living forms persisted into modern times. This accounts for 
the fact so prominently insisted upon by Count Solms-Laubach 
and others that the fossil forms, at least those in which the re- 
productive organs are preserved embedded in the armor of the 
trunks (Bennettites), are structurally more advanced than the 
living Cycadacea?, a fact which finds its counterpart in the Lei)i- 
dophyta and Calamaria? of the Carboniferous and in the Dino- 
sauria of the Mesozoic. 

Genns Cycadeoldea Buckland. 

1827. Cycadeoidea Buckland, Proc. Geol. Soc. London, vol. I, No. 8, pp. 

80-81 (session of June 6, 1827). 

1828. Cycadeoidea Buckland, Trans. Geol. Soc. London, 2d ser., vol. II, 

pp. 375-401, pi. xlvi-xlix. 

Fossil trunks of Cycadeoideje, chiefly low {30-90 centimeters in height) 
and more or less conical or oval in shape (15-75 centimeters in diameter), 



*Proc. Biol. 8oc. Washington, vol. V, Washington, 1890, p. 24. lister 
F. Ward: The Course of Biologic Evolution (reprint of above), p. 2. 
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usually simple, but sometimes branching, with a deprea<?ion at the sum- 
mit, in the middle of which, when not decaye*!, there is a terminal bu<l 
of conical shape; terminal bud, however, usually wanting in the fossils, 
leaving a cavity commonly known as the '* crow's nest," by wliich name 
for this reason the specimens from the Portland quarries are popularly 
known. The armor consists of appendicular and reproductive organs 
surrounding and enveloping the axis, the former being the bases of the 
leafstalks or petioles, which are surrounded by a dense mat of ramentum 
or fine hairs. 

The leaf stalks are normally four-sided and four-angled, the lateral 
angles acute and nearly equal, the vertical angles obtuse but unequal, the 
lower much sharper than the upper, so as to render the cross section sub- 
rhombic. This form varies on the one hand to a true rhomb, and on the 
other hand to a true triangle, the most frequent intermediate ty|)e being 
that in which the upj>er angle is wanting, and the two upper sides are re- 
duced to a simple curve or arch, so that the cross section assumes the form 
of a drawn bow and bowstring, the arch formed by the two upper sides 
representing the bow and the two lower sides, with their reentrant angle, 
representing the bowstring. In size the leaf stalks vary from 15 to o5 
millimeters in width measured between the lateral angles, and from 5 to 
20 millimeters in height measured between the vertical angles, or from 
the lower angle to the summit of the arch formed by the two upper sides. 
The line joining the former is not generally horizontal or at right angles 
with the axis of the trunk, but one is usually slightly lower than the 
other. The line joining the latter is not generally vertical or parallel to 
the axis of the trunk, but one is usually a little on one side of the other. 
The only portion of the leaf bases that is always preserved in the fossil 
state is the mat of ramentaceous hairs that surrounds them. In the great 
majority of cases the petioles themselves are decayed to a greater or less 
distance below the summit of these mats, which thus constitute walls 
surrounding and enclosing the portion that remains of the petioles, if any, 
and in their absence forming definite cavities having the shape of the 
cross section of the leaf stalks, which constitute the leaf scars. These 
leaf scare, with or without the lower |M)rtion of the leaf bases, j>enetrate 
to the axis of the trunk and form a varying angle with it. Normally this 
angle is a right angle overall the central portions of the trunk, while 
below the organs are slightly des(;ending and above more and more as- 
cending to the apex, where they become vertical. At the summit, too, 
they diminish in size and usually in form, and are reduced in and imme- 
diately around the terminal bud to small triangular or polygonal bracts 
{penUfe of Miquel). In some spei'ies (C UJderl) all the organs of the lx)dy 
of the trunk are deflexed, and in one {C. Goncherlana) there is a definite 
zone near the middle of the tmnk, below which they are descending and 
above which they are ascending. The leaf srars are arranged in a more 
or less exact quincunx order, and usually in two sets of spiral rows around 
the trunk, in one of which they ascend from the base in the direction 
from left to right and in the other from right to left, crossing each other 
at varying angles, and both rows making a certain angle with the axis of 
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the trunk, which varies with the species and more or lees with different 
specimens of the same species. One of the two sets of rows is usually 
more distinct than the other, but the more distinct rows sometimes pa«a 
upward from left to right and sometimes from right to left. The bases of 
the petioles when present and well preserved often show at the surface 
presented to view a row of pits all round parallel to the walls and at differ- 
ent distances from the margin representing the va8<;ular strands. Other 
such pits are sometimes present near the center. The petioles are fre- 
quently disarticulated at a natural joint, which may fall near or at the 
summit of the scar, or it may fall some distance within the scar. In some 
species there are two such joints separated by a node. Occasionally these 
joints consist of a thin membranous diaphragm stretching across the 
petiole, of firmer texture than the rest of its substance. Even where the 
petioles are wholly absent the ix)sition of the joints or diaphragms can 
sometimes be determined by a sharp ridge round the inside of the scar. 
The walls are made up of the ramentum of two adjacent petioles. In some 
cases these matted masses are so dense as to produce a simple homogene- 
ous plate on all four of the sides, which, where the petioles are wanting, 
forms a deep, angled cavity of exactly the shape of a cross section of the 
petiole. Usually the portion of the wall furnished by each of the adjacent 
petioles can be distinguished by a junction line or commissure, visible 
along the outer edge of the wall. This commissure sometimes takes the 
form of an intermediate plate of a less dense consistency than the two 
outer plates. In other cases this central plate is much thicker than the 
two outer ones, which latter may be reduced to the appearance of thin 
linings of the scars. In still other cases the central portion is more or 
less open and cavitous. The walls vary from I millimeter or even less to 
5 millimeters or, in rare cases, 8 millimeters in thickness. 

The other class of organs that help to make up the armor are the repro- 
ductive organs. These are borne on all parts of the surfece of the trunks 
except, perhaps, in immediate connection with the terminal bud, which 
is exclusively an organ of growth. They are scattered about with very 
little order over the surface among the leaf scai-s. They are usually of a 
harder substance than that of the foliar organs and better adapted to re- 
sist erosive influences to which the fossil trunks are exposed. Where the 
trunks are worn, therefore, the reproductive axes are liable to protrude 
somewhat. Viewed from without, they usually present an organ with an 
elliptical cross section, the longer diameter being nearly horizontal, vari- 
able in size, but always larger than the leaf scars. The central portion is 
oft«n wanting, and a funnel-shaped cavity less deep than the leaf scars 
takes its place. When the central portions are present they show mark- 
ings having the form which the outer ends of the essential organs j)re- 
sent, which is very variable and usually obscure. Surrounding the cen- 
tral portions are several rows of open scars arranged concentrically. 
These scars are sometimes triangular, qnadi-angular, polygonal, or nearly 
circular; but the most of them, especially the outer ones, are somewhat 
crescent-shaped, having the concave side toward the center. The inflo- 
rescence is a spadix surrounded by an involucre consisting of the concen- 
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trically arranged bracts or scales whose scars were last described. The 
spadix has a receptacle at the base, located near the inner surface of the 
armor and supplied with fibers from the axis. From the receptacle there 
rise two kinds of organs, first, peduncles or filaments, known in a few 
specimens to bear seeds and conjectured in one specimen to bear anthers 
at their summits, and, second, elongated chaff*-like scales more numerous 
than the latter and rising above them, the upper portions expanding and 
forming a dense mat or covering over the essential parts. In most cases 
all these organs are wholly included in the armor, the only seeds that 
have thus far been found being deeply embedded in the tissues. The 
organs of inflorescence are probably axillary, but owing to the proximity 
of the leaf scars this is not generally apparent. In regions of the surface 
where they occur they usually crowd the leaf scars and cause variations 
in their shape. This effect is most marked on the upper sides of the 
scars, often quite obscuring or obliterating their normal features. 

The axis of the trunk inclosed in the armor when complete consists of 
four parts, which, enumerated from without inward, may be denomi- 
nated respectively as (1) the libro-cambium, (2) the parenchymatous 
wood, sometimes called the cortical parenchyma, (3) the wood proper or 
fibrovascular zone, and (4) the medulla or pith. In many cases the libro- 
cambium zone cannot be definitely distinguished from the cortical paren- 
chyma, and nothing is visible but the large and numerous vascular bun- 
dles passing out from the interior into the leaves ; but sometimes there 
occurs a definite line or thin zone of loose tissue immediately below the 
bases of the leaf stalks. There is usually a zone of apparently homoge- 
neous cellular tissue, often of considerable thickness, filling the interval 
between the armor and the woody axis. The woody zone consists of one 
or more rings of exogenous tissue traversed by medullary rays. Where 
more than one, they are separated by thin interstices of parenchymatous 
tissue. The medulla is usually large and composed of coarse parenchyma. 

Cycadeoidea Mary Ian dioa (Font.) Cap. and Solms. 

1860. Cycas sp. Tyson, First Report State Agric. Chem. Maryland, p. 42. 
1870. BermeUiles sp. Carruthers, Trans. Linn. Soc. London, vol. XXVI, 

p. 708. 
1879. Cycadeoidea sp. Fontaine, Am. Journ. Sci., 3d ser., vol. XVII, p. 

157. 
1889. TysonUi Mamjlandica Fontaine, Potomac or Younger Mesozoic Flora, 

Monogr. 11. S. Geol. Survey, vol. XV, p. 193, pi. clxxiv-clxxx. 
1892. Cycad^o^a Marylandica ( Font.) Cap. and Solms, Mem. Real. Accad. 

Sci. 1st Bologna, ser. V, tom. II, pp. 179, 180, 186. 

Trunks of medium or rather large size, almost always more or less later- 
ally compressed so as to be elliptical in cross section, conical in shape or 
slightly narrowed near the base with a tei-minal bud set in a slight de- 
pression at the summit, simple, or in one specimen, apparently having 
one branch ; mineral constitution very variable according to mode of 
preservation, but usually not hard, flinty, or heavy and compact ; reddish, 
pinkish, drab, or ash colored ; 25 to 45 centimeters high, 24 to 40 centi- 
2-HiOL. Hoc. Wash., Vol. XI, 1897 
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meters in longer and 12 to 26 centimeters in shorter diameter, with a girth 
of from 70 centimeters to one meter ; organs constituting tlie armor pro- 
ceeding at a riglit angle to the axis except above, where they are ascending, 
and near the base, where they are sometimes slightly descending ; leaf 
scars arranged in two series of spiral rows crossing each other usually at 
a different angle to the axis of the trunk, the angle varying from 30° to 
75°; scars usually subrhorabic, i. e.^ with the lateral angles nearly equal 
and the vertical ones unequal, the lower more acute than the upper, the 
latter often reduced to a mere groove or wanting entirely and the two 
upper sides together forming an arch, the whole scar simulating a drawn 
bow and bowstring, but sometimes triangular, the upper sides joined along 
a horizontal line, or more irregular in shape, occasionally with four curved 
sides and four acute angles; the width as represented by a line joining 
the two lateral angles varying from 15 to 25 millimeters, and the height 
as represented by a line joining the two vertical angles (which would 
rarely be parallel to the axis of the trunk) varying from to 15 milli- 
meters ; remains of the petioles usually present in the scars at differ- 
ent distances from the summit, often bearing evidence of having been 
disarticulated at a natural joint, sometimes indicating the existence of 
two such joints at different depths in the scars, and showing that these 
joints consist of a diaphragm across the petiole which may remain after 
the substance of the petiole has partly decayed below it leaving a hollow 
space, portions of the outermost diaphragms also sometimes adhering 
to the sides of the scars in the form of a ridge surrounding them ; vascular 
bundles rarely visible under an ordinary lens, but occasionally seen in 
the form of a row near the outer margin all round the leaf base with a 
few near the center; ramentum walls usually rather thick, but vary- 
ing from less than 1 millimeter to 9 millimeters, ordinarily with a more 
or less distinct line marking the junction of the parts belonging to ad- 
jacent i>etioles (commissure), sometimes with a distinct plate or layer of 
less compact tissue between these, occasionally but rarely affected with 
pits or small bract st^i-s especially in the angles; reproductive organs 
usually abundant, often solid and protruding, generally more or less dis- 
tinctly marked in the center by the remains of the essential organs and 
surrt^unded by bract scars in several concentric rows, but often decayed 
in various degrees, leaving corresponding funnel-shaj^ed cavities, com- 
monly elliptical in cross-section, wider than high, very variable in size, 
the major axis 15 to 40 millimeters and the minor 10 to 30 millimeters; 
armor thin, 2 to 5 centimeters, usually joined to the internal parts by a 
clear line, but without measurable thickness, but sometimes very irregu- 
larly so joined and occasionally showing a thin libro-cambium layer; 
woody zone 3 to 10 centimeters thick, usually with two or three more or 
less distinct rings, the outer or parenchymatous zone thicker and firmer 
than the inner or fibrovascular zone; medulla usually homogeneous in 
structure, elliptical, the major axis 8 to 17 centimeters, the minor 3 to 9 
centimeters. 

Eighteen 8i>ecimen8 are referred to this species. The type specimens 
are of course the originals of Tyson, of which the one photographed by 
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him should stand at the head. I shall refer to it as No. 1 of the speci- 
mens at the Johns Hopkins University, although Pmfessor Fontaine 
calls it No. 2. It is the largest and most perfect of the trunks belonging 
to this species. The other nearly perfect trunk of the original lot, which 
Professor Fontaine calls No. 1, will be referred to as ** Johns Hopkins 
Cycads No. 2." The other two specimens described by Professor Fon- 
taine were fragments, and were called by him ** fragment No. 1" and 
** fragment No. 2.'* The first of these belongs to another species, as will 
be seen below. His " fragment No. 2" probably belongs to this species, 
but is somewhat anomalous. It will be referred to as " Johns Hopkins 
Cycads No. 3.'* A few years ago Professor Clark informed me that an- 
other specimen had been found about the University buildings, but he 
could give no further account of it. AVith his permission I have exam- 
ined and described it and have had photographs made not only of this, 
but also of the other two fragments, which had not hitherto been illus- 
trated. The newly found specimen, although not an entire trunk, is 
much more complete than either of the other fragments. It clearly be- 
longs to this species, and will be referred to as " Johns Hopkins Cycads 
No. 5.** The largest specimen in the Museum of the Maryland Academy 
of Sciences also belongs to this species, although it has suffered much 
from wear and many of the characters are obscured. It will be referred 
to as "Maryland Academy Cycads No. 1." The remaining thirteen 
specimens belong to the Woman^s College and embrace the following 
numbers of the museum of that college: 1192, 1428, 1481, 1486, 1656, 
1657, 3050, 3051, 3056, 3057, 3324, 3328, 3341. Many of these are fine 
specimens, consisting of nearly complete trunks, and of the specific 
identity of such there is no doubt, but there ai-e several small and im- 
perfect fragments, which scarcely show^ characters enough to render their 
specific assignment safe. In these and all similar cases I reserve the 
right to alter the assignment in case further study or future discovery 
shall seem to require it. The most important of these specimens is No. 
1481, because, besides being a nearly perfect trunk, showing all the typ- 
ical characters, it is the only one of Mr. Bibbins' specimens whose exact 
stratigraphical position is definitely determined. 



Cycadeoidea Tysoniana n. sp. 

Trunk medium sized or large, more or less compressed laterally ; leaves 
slightly ascending; leaf scars arranged in spiral rows, 9 millimeters high, 
22 millimeters wide,8ubrhombic, empty to some depth, petioles persistent 
at base, the vascular bundles arranged in one row near the exterior and 
a group near the center, often persisting after the decay of the remaining 
substance; ramentum walls thin, often with a layer of spongy substance 
in the middle, wrinkled on the edges ; reproductive organs few and small ; 
armor 5 centimeters thick ; libro-cambium zone sometimes distinct, 3 
millimeters thick; woody zone 6 to 8 centimeters thick, consisting of a 
broad outer parenchymatous layer 4 to 6 centimeters thick, and a narrow 
inner vascular zone 1 centimeter thick, the latter usually between open 
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tissue without and within, its inner wall strongly marked with longi- 
tudinal grooves; medulla distinct and homogeneous, light and porous. 

This species is represented only by a single specimen, No. 1472 of the 
Woman's College. It approaches C. Marylandica in some respects, but 
differs in the larger leaf scars, thinner walls, thicker armor, and the great 
paucity of reproductive organs. It is to be regretted that Professor Fon- 
taine did not name the original species with which Mr. Tyson's name 
will always be so intimately connected in his honor instead of the genus, 
which must fall before the laws of nomenclature. I have endeavored in 
the above name to supply the defect in some small degree. 

Cycadeoidea MoOeeana n. sp. 

Trunks low and flat, with ample diameter, sometimes three times as 
tliick as high, yellowish, brown, or nearly black, more or less porous and 
spongy, and of low specific gravity ; leaves and spadices set nearly at right 
angles to the axis; leaf scars arranged somewhat definitely in quincunx 
order and disposed in spiral rows around the trunk, small and uniform in 
shape, subrhombic with the vertical angles obtuse, the lateral ones acute> 
narrow-elongate, to 10 millimeters in vertical by 16 to 20 millimeters in 
lateral dimensions, averaging 8 by 20 millimeters, usually empty by the 
disappearance of the leaf bases, at least to a considerable depth ; ramen- 
tum walls thin, often less than one millimeter, with or without evident 
commissure, and with occasional punctations ; axes of inflorescence few 
and scattering, sometimes projecting and filled with the substance of the 
spadix, sometimes cavitous from the decay of the essential organs, sur- 
rounded by obtusely triangular or somewhat crescent-shaped bract scars ; 
armor 4 to 5 centimeters thick ; liber and cambium sometimes distin- 
guishable ; woody zone usually divided into two or three rings ; medulla 
large, porous. 

A very distinct species of low and squat trunks, some of them having 
almost the form of a car wheel, only a very small part of which can be 
due to vertical compression. The external organs, however, closely re- 
semble those of C. Tysoniana. It embnu^es seven specimens, all belong- 
ing to the Woman's College, as follows: Nos. 1471, 1659 and 1659a, which 
belong together, 3055, .3068, 3323, 3325, and 3349. The most complete 
specimen is No. 1471, which is taken as the type and which has been cut 
through vertically and the surfaces polished. The specimen consisting 
of the two complementary fragments 1659 and 1659a is also very interest- 
ing, though representing only about two-thirds of the whole trunk. The 
other specimens are all fragments. 

I have named the species for Mr. W J McGee, by whom the Potomac 
formation was named and whose extensive studies in that fonnation are 
well known. As stated above, it was largely through his efforts that in- 
terest in the cycails of the formation was revived, and he it was who 
caused the photographs to be taken that were used to illustrate Professor 
Fontaine's monograph of the flora. 
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Cyoadeoidea Fontaineana n. sp. 

Trunks small and low, usually much compressed or flattened vertically, 
light brown to whitish in color, often spongy or porous and of low specific 
gravity ; leaves and spadices set nearly at right angles to the axis ; leaf 
scars not obviously arranged in spiral rows or imperfectly so arranged, 
variable and irregular in shape, usually with four angles and four curved 
sides, often in the form of a cross, rarely subrhombic, small, 8 to 12 milli- 
meters in vertical and 14 to 25 millimeters in lateral measurement, averag- 
ing 10 by 19 millimeters ; ramentum walls thick, 4 to 10 millimeters, 
usually without commissure or punctations ; leaf bases rarely present, 
when so, spongy or porous without visible bundles ; terminal bud (present 
in one specimen) 6 centimeters high, 65 millimeters broad at the down- 
wardly convex base, definitely bounded below, symmetrically conical 
above, consisting of a mass of densely matted bracts imbricated along a 
central axis ; reproductive organs few and imperfectly defined, usually 
cavitous in the center and sometimes surrounded by irregular-shaped 
bract scars; armor rather thin, 2 to 4 centimeters; liber and cambium 
obscure ; woody axis divided into several rings, sometimes consisting of a 
loose, open structure separated by thin, firm plates, the inner face next 
the medulla definitely marked by the remains of vessels and medullary 
rays ; medulla large, marked on the external surface by thin longitudinal 
ridges or lamellae varying from 1 to 3 centimeters in length, the ends over- 
lapping adjacent ones {Cycadeoiwjehn Saporta), internal parts coarse and 
porous or somewhat chambered. 

This species resembles C. McGeeana in the general form of the trunks, 
but the external organs are very different. It embraces fifteen specimens, 
all but two of which belong to Mr. Bibbins' collection. The two smaller 
specimens in Museum of the Maryland Academy of Sciences have been 
somewhat doubtfully referred to this species. They are fragments, and 
show so few characters that their specific relations are obscure. The other 
specimens bear the following numbers of the Museum of the Woman^s 
College of Baltimore: 1467, 1470, 1473, 1485, 1488, 1658, 3046, 3122, 3326, 
a327, 3346, 3347, 3350. No. 1467 has been taken as the type of the species, 
although it does not show quite all the characters. It has the most per- 
fect terminal bud in the entire collection, and a vertical section of the 
specimen has been made which passes through the center of the bud. 
There are two other specimens of special interest ; one of these is No. 1470, 
which consists of a fine piece of the medulla, with its characteristic ex- 
ternal markings {Cycadeomyelon of Saporta), to which is attached a por- 
tion of the armor and connecting tissues in such a manner as to show their 
relations. The other is No. 3046, called the ** chicken trough" because 
so used by its owner at the time of its discovery. The large decayed 
cavity at the summit aflCords an excellent view of the structure of the in- 
ternal parts. The remaining specimens are fragments of greater or less 
completeness. 

In naming this species I have wished to commemorate the pioneer in- 
vestigator of the deposits from which the cycads are derived and to whom 
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science is indebted for tlie greater part of all that is known of the flora of 
these deposits. 

Cyoadeoidea Goucheriana n. sp. 

Trunk large, cylindrico-conical with elliptical cross section, 30 to 50 
centimeters high, 25 to 50 centimeters in diameter, light colored and of 
low specific gravity, somewhat chalky and friable; lower leaves some- 
what deflexed, upper ones ascending, the line between the two definite 
and encircling the trunk near the middle; leaf scars arranged in two sets 
of spiral rows, both having nearly the same angle to the axis, 45° or 
greater; scars variable in size and shape, chiefly subrhombic to nearly 
triangular with curved or fluted sides, inner wall of the tubes marked 
by a raised line around it; scars averaging 11 millimeters in vertical and 
23 millimeters in lateral measurement; leaf bases usually absent or only 
adhering to the bottom of the scars ; ramcntum walls thick, more or less 
divided into irregular lamina? or scales with fissures between them, their 
outer edges ragged ; reproductive organs numerous, well marked, irregu- 
larly scattered over the surface, most abundant at the narrower sides, 
usually cavitous in the center, sometimes solid and protruding, surrounded 
by concentrically arranged crescent-shaped bract scars, sometimes well 
exposed and clearly distinguishable into spadix and involucre, the scales 
of the latter imbricated, the entire organ conical with the apex toward 
the axis of the trunk : armor 3 to 5 centimeters thick, separated from the 
wood by a definite line ; woody zone 4 centimeters thick, consisting of an 
outer parenchymatous ring 3 centimeters thick, a thin ring of loose open 
structure, and two thin plates sei)arated by another ring of coarse cells 
divided by radial partitions, the inner walls of both plates marked with 
the scars of the medullary rays, the pattern diflerent in the two cases, the 
scars on the iimer plate 13 millimeters long, those on the outer longer 
and tapering upward ; medulla large, elliptical, tapering upward, of a 
coarse, homogeneous structure. 

Only one specimen referable to this species has thus far been brought 
to light, but this is one of the most perfect and also one of the most beau- 
tiful of all that have been discovered in the Iron Ore beds. It is further 
of special interest from the circumstance that its exact strati graphical and 
local i)osition when found is so thoroughly vouched for that there is little 
room for doubt in the matter. It is with great pleasure that I name it in 
honor of Dr. John F. Goucher, president of the Woman's College of Balti- 
more, to whose liberal and munificent policy the entire collection is due. 

Cycadeoidea Uhleri n. sp. 

Trunks small, 28 centimeters high, 20 centimeters in diameter, 50 to 60 
centimeters in girth at the thickest part, circular, or only slightly ellip- 
tical in cross se(^tion, conical or somewhat cylindrical-conical in shape, 
contracted at the base, silicified, but porous and light, reddish or gray in 
color; leaf scars definitely arranged in quincunx order and spiral rows 
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around the trunk, one of tliese sets of rows ascending at an angle of 45® 
to the axis, the other at a much greater angle; suhtriangular, the upper 
side arched and sometimes slightly grooved, lateral angles acute, inferior 
angle obtuse or roundeti ; scars uniform in size, 18 millimeters wide an<l 
9 millimeters high ; ramentum walls 4 to 5 millimeters thick, commissure 
distinct, the whole punctured with minute rhombic, triangular, or ellii)- 
tical bract scars, deeply penetrating the structures ; leaf bases usually 
wanting, but sometimes nearly filling the cavities ; vascular bundles few, 
arranged in a row near the ui)per side of the petiole and others scattered 
over other parts; petioles all reflexed or pointing downward at a strong 
angle; reproductive organs numerous, situated directly over the leaf 
scars, t. e.y axillary, ellipical in outline, 15 millimeters wide, 10 milli- 
meters high, the center occupied by the remains of the essential organs 
or by a circular cavity where these have disappeared ; bract scars small 
and numerous, somewhat curved and arrange<i concentrically around the 
spadix, also passing out into the ramentum walls ; armor 3 to 5 centi- 
meters thick ; woody zone 15 to 35 millimeters thick, divided hito two 
or three rings; medulla about 5 centimeters in diameter, cylindrical or 
elliptical according to the shai)e of the trunk, heterogeneous in composi- 
tion, being traversed by dike-like plates of a hard substance dividing it 
into chambers, often wanting, leaving a hollow center to the trunk. 

Only two specimens are referable to this si)ecies, both of which agree 
almost exactly and show the distinct specific characters which so clearly 
separate it from all the others. The most perfect of these specimens w^as 
kindly sent me by Professor Uhler for comparison with the one in Mr. 
Bibbins' collection, which bears the number 1429 of the Museum of the 
Woman's College. This latter is a fragment freshly broken from a larger 
piece, which has not yet been recovered, although considerable is known 
of it« history. It must have been taller than the perfect trunk and |>er- 
haps more cylindrical in shape. The other and almost complete conical 
trunk also has a history which I have not as yet sufficient data to record, 
but this much seems clear, that both these specimens were originally 
found at nearly the same spot. 

No one has taken greater interest in the fossil cycadsof Maryland than 
Professor P. R. Uhler, so long president of the Maryland Academy of 
Sciences and now Provost of the Peabody Institute of Baltimore, and it 
is fitting that this species should bear his name. 

Cycadeoidea Bibbinsi n. sp. 

Tninks large, 40 to 60 centimeters high, laterally compressed, girth of 
largest specimen 1 meter, of next in size 88 centimeters, shorter axis 
of cross section one half to two thirds of longer axis, contracted to- 
ward the summit, terminating in a conical bud 30 centimeters high, or, 
where this is wanting, in a concave depression, thoroughly silicified 
throughout, heavy and solid, of a dark color; all the organs of the armor 
nearly at right angles to the axis of the trunk ; leaf scars arranged 
spirally around the trunk in imperfect quincnincial order, subrhombic, 
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the lower angle much sharper than the upper, the latter sometimes re- 
duced to a curve, 14 millimeters high, 26 millimeters wide; ramentum 
walla moderately thick, usually solid ; vascular bundles of the i)etioles 
arranged in a row entirely around them and near the margin of a cross 
section, also sometimes a few near the center ; spadices abundant, irreg- 
ularly scattered over all parts of the surface, usually showing the marks 
left by the essential floral organs or a central cavity occupying their place, 
surrounded by curved or crescent-shaped pits concentrically arranged in 
several rows and set concave to the axis of the spadix, representing the 
involucral bracts ; armor varying from 25 to 75 millimeters in thickness, 
this variation often great in different parts of the same specimen ; cam- 
bium layer indistinct; liber zone not generally distinguishable from the 
wood ; the latter in two or three zones, medullary rays faint ; medulla 
well marked, homogeneous, usually spongy in appearance. 

This species represents a type quite distinct from all the others, and 
the cycadean trunks of the Iron Ore deposits of Maryland might be divided 
into twt) classes, one of which should embrace all the forms included in 
the six species above described and the other those that have been re- 
ferred to this species. The fact that the rock in the latter is always firm, 
hard, and heavy and usually dark colored is not merely an accident of 
preservation, but results in some obscure way from the nature of the vege- 
table tissues. The trunks are generally larger and the leaf scars much 
larger, though they have nearly the same form and arrangement. The 
reproductive organs are more abundant and usually very regular and 
definite in their character. 

Eighteen specimens belong to this group, all but one of which are of 
Mr. Bibbins* collecting. The one exception is the fragment in the Mu- 
seum of Johns Hopkins University that Professor Fontaine descrilied as 
** Fragment No. 1,** which I call Xo. 4. The most typical specimen is the 
great ** Polly Jones Trunk,'* No. 1427 of the Museum of the Woman's 
College of Baltimore. The other sixteen in their numerical order are as 
follows: 1426, 1462, 1463, 1464, 14^5, 1466, 1468, 1478, 1480, 1482, 148:5, 
1484, 1487, 3047, 3054, 3348. Of these, Nos. 1462, 1463, 1465, 1468, and 
1482 are large, nearly perfect trunks, and Nos. 1463, 1468, and 1482 have 
the terminal bud preserved. The rest are fragments, but many of them 
are quite full and show important characters on the fractured surfaces 
that do not appear in the more complete specimens. No. 1483 has been 
cut through and the surfaces polished, and admirably shows the internal 
arrangements of the leaves, fruiting organs, and vascular strands supply- 
ing them. Nos. 1484 and 3054 give the maximum development of the 
leading characters, especially those of the fruiting organs. 

In many respects this species represents the most important and inter- 
esting group of Maryland cycads, nearly all the specimens of which, as 
we have seen, having been secured by Mr. Bibbins, and I have therefore 
sought in causing the spet'ies to bear his name to make that name forever 
inseparable from the class of objects which he has done more than all 
others combined to bring out of their hiding places into the light of scien- 
tific investigation. 
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The above arrangement of the seven species of Cycadeoidea from the 
Iron Ore beds of Maryland is intended to be that of their affinities, as in- 
ciit5ited by the characters described, taking the original C. Marylandicn 
as the point of departure and concluding with the C. Bibbinsi, which ex- 
hibits the widest divergence from that norm. C. Tysoniana, C. McGeeana^ 
and C. Fontaineana represent a somewhat gradual transition. C. Goucher- 
inna and C. Uhleri represent abrupt divergences in different directions, 
while C. Bibhin$i, as already stated, constitutes a distinct group. 
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WITH DESCRIPTIONS OF NEW FORMS. 
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It has been customary to regard the Coyote as a single species, 
inhabiting western North America from the plains of the Sas- 
katchewan to the southern end of the tableland of Mexico, and 
from the fertile prairies of the Mississippi VaUey to the Pacific 
coast. A somewhat hasty study of the material now in hand, 
however, shows that the name Coyote has not been applied to a 
single animal, but to an assemblage of species comprising three 
well marked subordinate groups and a considerable number of 
distinct geographic forms. The results of this and similar studies 
should serve as a word of caution to those who are in the habit 
of citing the wolves, cats, weasels, and other groups as * species ' 
whose ranges violate the laws of geographic distribution. 

It is often assumed that wolves and other large animals have 
no fixed home, but roam at will over enormous areas, the moth- 
ers stopping to give birth to and care for their young wherever 
chance finds them at the time. Except in the case of cer- 
tain gregarious Ungulates, as the Buffalo, this belief is opposed 
to the laws of geographic distribution and the known facts re- 
specting the breeding habits and * home instincts ' of animals. 
It is of course true that wolves which hunt in packs and follow 
moving herds travel relatively great distances, and that in winter 
they perform regular migrations and also roam irregularly over 
large tracts of country in search of food ; but even these move- 
ments have geographic limitations, as proved by the constancy 
with which particular geographic forms are found within par- 

4— Biol. Soc. Wash.. Vol. XI, 1897 (19) 
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ticular areas. Thus the snow-white Arctic Wolf never reaches 
the northern border of the United States, no matter how severe 
the winter, and the Red Wolf of Texas is unknown on our north- 
ern phiins. In the case of the Coyote the present study goes far 
to show that except in winter, when migratory movements take 
place, the distances traveled by individual wolves are not suffi- 
cient to prevent the various species and subspecies from conform- 
ing to the faunal zones. It must be expected, however, that the 
belts of overlapping between the several zones will be broader in 
the case of such wide ranging animals as wolves than in the case 
of those whose means of locomotion are more limited. 

The three groups of Coyotes have distinctive geographic ranges 
which conform to the well known life zones. Beginning at the 
north, they may be known as (1) the latram group, inhabiting 
the Upper Sonoran and Transition zones and the southern edge 
of the Boreal ; (2) the frmtror group, inhabiting the I^ower Sonoran 
of Texas (and probably Oklahoma and Indian Territory), the 
tableland of Mexico (at least its southern part), and the penin- 
sula of Lower California, and (3) the microdon group, inhabiting 
the Arid Tropical belts of both coasts of Mexico and the lower 
Rio Grande region of Texas, and also the Lower Sonoran deserts 
of Arizona, Nevada, Utah, and California. Cams latrans is the 
largest of the Coyotes and has the largest teeth ; C. fnisiror and 
its allies are of medium or rather large size and have somewhat 
smaller teeth ; C. microdon and its relatives are smaller and have 
very much smaller teeth. 

The eleven forms here recognized, with their type localities, are 
as follows : 

1. Latrans group. 

Canis latrans Say. Council Bluffs, Iowa. 
pallidum nob. Johnstown, Nebraska. 
testes nob. Toyabe Range, Nevada. 

2. Frustror group. 

Canis cagoUis H. Smith. Rio Frio, near city of Mexico. 
frustror Woodhouse. Fort Gibson, Indian Territory. 
peninfndm nob. Cape St. Lucas, T^ower California. 

3. Microdon group. 

Canis microdon nob. Mier, Tamaulipae, Mexico. 

vieanm nob. Quitobaquita, Pima County, Arizona. 
eslor nob. San Juan River, Utali. 
oehroptis Esch. * California* (San Joaquin Valley). 
rigilis nob. Manzanillo, Colima, Mexico. 
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Geographic Distribution and Interrelations. 

The material available for the present study is insufficient to 
admit of mapping the boundaries of the areas inhabited by the 
several forms, of describing the seasonal differences in pelage, or 
of determining which members of each group do and which do 
not intergrade ; hence all are here treated as species. This much, 
however, may be said with considerable confidence : Canis lairmis 
inhabits the humid prairies and bordering woodlands of the 
northern Mississippi Valley in Iowa and Minnesota, and follows 
the northern edge of the plains westward to the base of the Rocky 
Mountains in the province of Alberta. On the adjacent arid 
plains from eastern Colorado to Montana and Assiniboia it is re- 
placed by and probably intergrades with the very pale C. palli- 
dm. In cranial characters C. paXlidm is closely related to the 
form inhabiting the plains of the Columbia in eastern Oregon 
and Washington, which appears to grade insensibly into C lestes^ 
the Coyote of the Transition zone from the dry interior of south- 
ern British Columbia, Washington, and Oregon southward over 
the higher lands of the Great Basin, the Sierra Nevada, and the 
Rocky Mountains to the plateau of northern Arizona, and thence 
along the continental divide to the Mexican boundary. It is not 
improbable, therefore, that the three members of the latrans group 
intergrade, though no skins showing intergradation have been 
seen. 

The three members of the frmtror group, on the other hand, 
are probably specifically as well as geographically distinct. Still, 
the limits of* their ranges are unknown. Omis frustror inhabits 
the Gulf region of Texas from Nueces Bay northward and will 
probably be found throughout the Lower Sonoran area of Texas, 
Oklahoma, and Indian Territory. Its distant relative, C. aKjotlla, 
is known from only the southern part of the tableland of Mexico, 
but probably ranges northward along the west side of the table- 
land. The third member of the series, C. peninsulse, is supposed 
to be restricted to the peninsula of Lower California. 

The microdon group contains five very different forms. Of 
these, C microdon inhabits the arid tropical or 'Tamaulipan' 
fauna of northeastern Mexico and the Lower Rio Grande region 
in Texas; C. vigitis the arid tropical coast region of Colima in 
western Mexico; C meamsi the Lower Sonoran areas of north- 
ern Sonora and southern Arizona; C. eator the adjacent Lower 
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Sonoran deserts of eastern California, Nevada, and Utah, and 
C, ochropus the Lower Sonoran San Joaquin Valley of California. 
Aj)parently the only forms in this series which can possibly in- 
tergrade are C. vieamai and the pallid C. estor. 

It should be observed that two of the groups — the latrans and 
the microdon — have each a pallid representative, and that these 
representatives (pallidus and estor) resemble one another exter- 
nally so closely that they are hardly distinguishable except by 
size, while a glance at their teeth shows that they belong to op- 
posite extremes of the whole series. It is not impossible that the 
third (or frmtror) group also has a pallid member, but no speci- 
mens from the southern plains have come to hand. 

Good skins with skulls are much needed from all parts of 
Mexico, Texas, Indian Territory, Oklahoma, New Mexico, south- 
ern Colorado, western Arizona, the Painted Desert in eastern 
Arizona, the coast ranges of southern California, eastern North 
Dakota, Manitoba, and the northwest coast region. The pelage 
is in best condition in early winter immediately after the fall 
molt, usually in December and January. 

History and Nomenclature. 

Fortunately the Coyotes have escaped the complicated history 
and involved synonymy with which most groups are encum- 
bered. This is due in the main to the widespread belief that aU 
of the small wolves of North America belong to a single species. 

So far as I have been able to ascertain, only four names have 
been proposed for the Coyotes. These are Caais latraiis Say, 
1828, for the Upper Mississippi Valley animal ; Cants ochropm 
Eschscholtz, 1829, for the species from the interior of California ; 
Oinis frastror Woodhouse, 1851, for the Indian Territory (and 
Texas) animal ; and Lyciscus cagottis Hamilton Smith, 1839, for 
the one from the southern end of the tableland of Mexico. All 
of these names are here recognized as designating valid forms. 

General Characters. 

The pattern of coloration is the same in all the Coyotes. Ex- 
cept in the pale desert forms {pidlldm and estor)^ in which the 
fulvous tints are replaced by buff, the muzzle, backs of the ears, 
outer side (sometimes the whole) of the fore and hind feet and 
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legs, and distill half of the under side of the tail are some shade 
of fulvous. The ground color of the back also varies from buff, 
or even buffy-white in the desert forms, to dull fulvous in the 
animal from southern Mexico, and the abundance of black- 
tipped hairs is usually ])roportionate to the intensity of the 
ground color. The upper side of the tail is like the back, and 
about one-third the distance from root to tip it is marked by an 
elongated black spot. The tip is always black, although it some- 
times contains a tuft of white hairs, most often present in C. 
ochropus. The males are decidedly larger than the females. 

Compared with the large Wolves, the Coyotes are slender, lithe, 
and graceful.* They are swift of foot, and in ordinary seasons 
feed chiefly on rabbits, both jackrabbits and cottontails, but 
they also catch ground squirrels and other small mammals, 
snakes, lizards, birds, and insects, and when put to it by hunger 
do not hesitate to eat carrion. They are also fond of fruit. 

Unless the contrary is stated, all of the measurements in the 
present paper were taken * in the flesh ' by the collector. All are 
in millimeters. 

Descriptions of Species. 

Canis latrans Say. 
Canis latrans Say, Long's Expedition to Rocky Mountains, I, 168, 1823. 

T)/pe locality.— Counc\\B\\iffaflow&. 

Characters. — Size largest of the Coyotes; coloration ratlier pale; pre- 
molar and carnassial teeth very large and greatly swollen. 

Color. — Muzzle dull and rather pale fulvous, finely sprinkled with gray 
hairs (chiefly above) and with black hairs (chiefly on cheeks); top of 
hea<l from front of eyes to ears grizzled gray, the pale fulvous zone of 
under fur showing through, but the gray predominating; ears deep rich 
fulvous, sparingly sprinkleii with black haii-s; upi>er parts from ears to 
tail coarsely mixed buffy gray and black ; under parts and upper lip 
whitish ; long hairs of throat sparingly tipped with blackish, giving the 
broad collar a grizzled appearance; fore legs and feet dirty whitish, be- 
coming dull clay color on outer side of leg ; hind legs and feet dull fulvous 
on outer side, white on inner side and on dorsal surface of feet, the 
change from fulvous to white rather abrupt; tail narrowly tipped with 
black; its under side whitish basally, becoming pale fulvous on distal 
half and tipped and edged with black. 



* It is hoped that no one will be misled, either as to the fonn or coloring 
of the Coyotes, by the gross caricature bearing their name in Mivart's re- 
cent * Monogi-aph of the Canidse.* 
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Cranial and denial characters. — Skull* and teeth, particularly the latter, 
largest of the group ; frontals flatter than in the other forms ; premolars 
very much swollen, particularly the lower ones; carnassial teeth very 
thick and tumid. The only Coyotes whose skulls approach C. lafrans in 
size are paUidnn, lesieSy frustrory and ochropus. The two latter may be dis- 
missed at once on account of the great disparity in tlie teeth, the carnas- 
sials and premolars being hardly more than two-thirds as large as those 
of lalram. C. frmtror differs further in having the frontals more elevated 
than in any other member of the group, while in C kUram they are the 
flattest and most depressed. Large male skulls of C. ochropm sometimes 
have the rostrum (measured from back of last molar to front of incisors) 
of the same length as small males of lalram^ but the rostrum is always 
very much narrower and the postpalatal part of the skull snudler. The 
difference between latrans and ochropm in size of teeth is very great, the 
upper carnassial and first molar together measuring 35 millimeters in an 
adult male lalram^ contrasted with 30 in an adult male ochropus having 
the entire tooth row of exactly the same length. In C. latrans the pre- 
molars are so large that the tooth row is crowded, while in ochropus they 
are widely spaced. The teeth of the female latrans are decidedly larger 
than those of the male ochropm. 

The species having teeth sufficiently large to require comparison with 
latratis are pallidm and testes. In both of these the lateral teeth of the 
male equal or exceed those of the female lalram. Comparing skulls of 
the same sex, the upper carnassial and first molar and the premolars in 
both jaws, particularly the lower, ai*e larger, more swollen, and more 
crowded in Ifitrans. In lalram also the inner cusp (protocone) of the upper 
carnassial averages decidedly larger than in either of the others. 

MemarcmenU. — Female young adult from Elk River, Minnesota: total 
length, 1219; tail vertebne, 394; hind foot (in dry skin), 179. 

Cranial measurements.— (^ adult from Elk River, Minnesota: basal 
length, 190; basilar length of Hensel, 18(5; zygomatic breadth, lOt); pala- 
tal length, 96; mastxDid breadth, 65; length of crown of up|>er carnassial 
tooth, 22. The skull of an adult female fi*om Elk River measures: basal 
length, 175; basilar length of llensel, 172; zygomatic breadth, 100; pala- 
tiil length, 96; mastoid breadth, 62; length of crown of upi>er carnassial 
tooth, 20.5. 

Cants pallidas sp. nov. 

lype locality. — ^Johnstown, Brown County, Nebraska. Tyjie No. 77093, 
(J young adult, U. S. National Museum, Department of Agriculture col- 
lection. Collected March 12, 1896, by E. E. Fast. 

Characters. — Similar to C latrans, but everywhere paler; backs of ears 
buff instead of fulvous ; skull and teeth smaller. 

Co/or.— Muzzle dull ochraceous buff; top of head grizzled grayish fainily 
tinged with buff; ears buff; upper parts pale buffy whitish or soiled white 



*The skulls of C. lalram used in the present comparison are from Elk 
River, Minnesota. 
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sparingly mixed with black hairs, e8i)ecially along middle of bark ; under 
parts white ; no distinct collar (long hairs of throat not noticeably tipj>ed 
with black) ; fore and hind legs and feet soiled white with faint huffy 
suffusion on outer side of fore legs, and tinged with palest fulvous on outer 
side of hind legs; tail pale, under side white Iwisally, becoming buff, and 
narrowly tipped with black. 

Cranial and denial characters. — Skull and teeth similar to those of C. 
latranSj but slightly smaller. The lower premolars and carnassial and 
the upper carnassial and first molar are decidedly smaller and less swollen 
than in lalram. 

Remarks. — C. palUdus is a pale arid-land representative of lalrans. It 
inhabits the Great Plains from eastern Colorado northward into Canada, 
and is common throughout Montana except in the mountains. On the 
southern plains, from eastern Colorado southward, it is replaced by 
another species. Specimens of both have been obtained at Ark ins, 
Colorado. 

Meamirements. — Unfortunately we have no flesh measurements of the 
tyf»e specimen, but the hind foot (dry) measures 77 millimeters. The 
form averages a little smaller than C. lalram. 

Cranial meamireineiits.—{(^ adult, Johnstown, Nebraska.) Basal length, 
177; basilar length of Ilensel, 173; zygomatic breadth, 100; palatal 
length, 93; mastoid breadth, 63.5; length of crown of upper carnassial 
tooth, 21. 

Canis lestoB sp. nov. 

Type locality. — Toyabe Mountains near Cloverdale, Nevada. No. .? J 5 ] ? » 
(^ adult, U. S. National Museum, Dejmrtment of Agriculture collection. 
Collecteil Novend>er 21, 1890, by Vernon Bailey. Original No. 2223. 

Geographic didriliiUion.—TYViX\mi\ox\ and Upi>er Sonoran areas from the 
Rocky Mountains we8tward,and from the arid interior of British Columbia 
(Aschroft, Shuswap) south wani over Washington and Oregon, and the 
mountains farther south to the plateau region of northern Arizona and 
New Mexico, and thence southward along the continental divide to the 
Mexican boundary. In California C. leMes inhabits the coast ranges about 
San Luis Obispo and probably elsewhere, as well as the Sierra Nevada, 
and in winter it wanders out over the deserts, invading the range of 
C e9tor. 

Characters. — Size large (next to /a/ra^w) ; ears and tail large; coloration 
almost as in latrans; cranial characters as in palUdiiSy but skull and teeth 
averaging somewhat larger. 

Co/or.— Muzzle very pale cinnamon rufous ; top of head from a little in 
front of eyes to ears grizzled gray and ochraceous ; crown, nape, and ears 
fulvous, deepest on ears ; rest of upper parts grayish huffy mixed with 
black hairs (general effect slightly paler than in latrans) ; underparts 
whitish, more or less suffused with huffy across middle of belly; long 
hairs of throat conspicuously tipped with black, forming a broad * ruff* ; 
fore and hind legs and feet buffy-whraceous on outer side, whitish on 
inner side and on upiH»r surface of hind feet ; tail broadly tipped with 
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black ; its lower surface whitish on basal third ; ochraceouson distal two- 
thirds, the hairs of terminal third moderately tipped with black, the 
black increasing toward black end of tail. 

Cranial and denial cfiaraclers. — Skull and teeth clearly of the paUidtis 
type; premolar arid carnassial teeth smaller and less swollen than in 
lalram. Compared with C. ochropm, the skull and teeth are larger and 
more massive and the rostmm is much broader. A much closer resem- 
blance exists between C. testes and the broad-muzzled peninsidx and fnis- 
tror. Contrasted with peninsxdst, the skull is somewhat larger and the 
eeth heavier; contrasted with fruMror^ the skull is smaller (decidedly 
shorter), more massive, the frontals flatter and less elevated posteriorly, 
and the teeth very much larger. 

Remarks. — Externally Canis leMes reaemhles C. MranSy being much more 
highly colore<l than its nearest relative, C. paUidu*. On the other hand, 
it is decidedly paler tlian either peninsula or fnuftror. Its ears are larger 
than those of paUidus and fruMror, but smaller than those of penhmdw. 

Afeasarements. — Type specimen, cT adult: total length, 1116; tail ver- 
tebne, 320 ; hind foot, 200. 

Cranial measurenienls. — Type specimen, (^ adult, rather old : basal length, 
170; basilar length of Hensel, 166; zygomatic breadth, 102;* palatal 
length, 88; mastoid breadth, 62; length of crown of upper carnassial 
tooth, 21.5. 

CaniB frastror Woodhouse. 

Canis frustror Woodhouse, Proc. Acad. Nat. Sci. Phila., V, 147, 1851. 

Type locality. —Fort Gibson, at junction of Neosho River with the Ar- 
kansas, Indian Territory. 

C/tarad<T8.t— Similar to C. peninsidte, but somewhat larger; colors paler, 
cars shorter, rostrum longer. 

Color. — Muzzle cinnamon rufous ; space between eyes and reaching half 
way to ears grizzled gray and fulvous; top of head, nape, and ears pale 
fulvous, deepest on the ears; rest of upper parti buffy-ochraceous, pro- 
fusely mixed with black ; under parts whitish, with a strong buflfy-ochra- 
ceous suffusion across middle of belly ; long hairs of throat conspicuously 
tipped with black, the black hairs running back over breast along median 
line ; fore and hind legs and feet fulvous all round, deepest on outer side ; 
upper surface of forearm and feet abundantly mixed with black, which 
forms an almost continuous stripe; antero-external face of thigh well 



*The skull of the type is unusually broad across the zygomata. The 
normal zygomatic breadth in adult male skulls is about 97. 

t The present description is from a specimen from Padre Island, Texas, 
which is unquestionably paler and less red than the animal of the interior. 
Audubon describes one from San Antonio, Texas, as having the neck red- 
dish brown, " with bars under the throat and on the chest and belly of a 
reddish tinge." The type specimen of C,frm*tror is in the National Mu- 
suem and, as pointed out by Baird, is hardly half grown. 
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sprinkled with black hairs which reach down more than half way to heel ; 
under side of tail fulvroos, white basally, and with hairs of distal half 
conspicuously tipped with black. 

Cranial and denial cAarac/^rs. —Skulls from Padre Island and Nueces Bay 
are similar to those of C. peninsuUe from Lower California, except that 
they are somewhat larger, have decidedly longer rostrums and more ele- 
vated frontals. The elevation of the frontal shield posteriorly is greater 
than in any other Coyote. The teeth, though relati vely pmaller, are almost 
as large as in peninsulx. In the Nueces Bay skulls the upper carnassial is 
peculiarly swollen and rounded anteriorly, with the inner cusp set back 
considerably behind the anterior plane of the tooth. 

Remarks, — Oanis frmtror (assuming the name to apply to the Padre Island 
specimen above described) resembles C. peninsulse from Lower California in 
general characters, differing chiefly in somewhat larger size, paler colora- 
tion, shorter ears, larger amount of black on forearm, and longer rostrum. 

Meamreinenls. — cf young adult, Padre Island, Texas : total length, 1190 ; 
tail vertebne, 320; hind foot, 200. 

Cranial meamrements. — c^ adult from Padre Island, Texas : basal length, 
182; basilar length of Hensel, 179; zygomatic breadth, 102 ; palatal length, 
94 ; mastoid breadth, 63 ; length of crown of upper carnassial tooth, 19. 

Canis oagottiB (Hamilton Smith). 

Lydscus cagottis Hamilton Smith, Jardine's Nat. Library, Mammals, vol. 

IV, 164, 1839. 
f Canis nignrostris Licht, Abhandl. K. Akad. Wiss., Berlin (1827), pp. 105- 

106, 1830. 

Type locality.— Rio Frio, between City of Mexico and Puebla, Mexico. 

Characters,* — Similar to C. peninsidie, but slightly larger and redder, with 
somewhat shorter ears, larger teeth, and broader rostrum. 

Color, — Muzzle bright ferruginous ; top of head grizzled buffy-grayish 
and fulvous, the fulvous predominating, especially posteriorly; crown, 
nape, and ears fulvous, deepest on the ears ; rest of upper parts grizzled 
fulvous, buffy, and black (the black-tipped hairs worn off in the Cerro 
San Felipe specimen, but probably very abundant and conspicuous in 
winter pelage) ; fore legs and feet dull fulvous, with very little black over 
wrists ; hind legs and feet deep fulvous on outer side, the legs abruptly 
whitish on inner side and feet much paler on upper surfiace ; under sur- 
face of tail fulvous, whitish basally ; hairs of terminal third black-tipped. 

Cranial and dental characters.—The skull of the adult male from Cerro 
San Felipe agrees with that of the type specimen of Oinw peninsula in 
size and general cranial characters, but has the base of the rostrum 
very much thicker and more swollen, a broader and shorter palate 
(remarkably broad posteriorly), broader interpterygoid fossa, and much 
shorter mandible, which is strongly bellied under the carnassial and 
molars. The teeth are larger and heavier, particularly those of the lower 

*The present description is based on a specimen (^f adult) from the 
Cerro San Felipe, Oaxaca, Mexico, in summer pelage. 

5^^101.. 8oc. Wash.. Vol.. XI. 1807 
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jaw. The upper carnassial is much more swollen and broadly rounded 
anteriorly, with a relatively insignificant inner cusp [protocene). The 
first upper molar is very large and broad and is broadly rounded on the 
inner side, without the posterior emargination of C. pminmlie. The last 
upper molar is subquadrate and in contact with the first for nearly half 
the length of the anterior face. The lower premolars and carnassial are 
much larger, heavier, and more crowded than in peninsuUe, but the pos- 
terior molar is minute on one side and absent on the other (without trace 
of alveolus). A very young skull from the volcano of Toluca, which has 
not shed the milk teeth, has enormous audital buUre ; but very young 
skulls of wolves always have larger bullae than adults. 

iJ^mar^.— Hamilton Smith's original description of cctgoUis is as follows: 
"The Caygotte of the Mexican Spaniards, and most probably the Coyotl 
of the native Indians, is a second species, but slightly noticed by trav- 
elers. Mr. William Bullock observed it near Rio Frio, in the Mexican 
Territory, and was informed by muleteers then with him that it was the 
Caygotte, a very fierce kind of wolf. The individuals he saw were in size 
equal to a hound, of a brownish rusty gray, with buff-colored limbs, and 
rather a scanty brush." While there is nothing distinctive about this 
description, it may be assumed, on geographic grounds, to apply to the 
animal from the Cerro San Felipe. For the same reason one would expect 
Lichtenstein's C. nigriroatris to belong here also ; but Lichtenstein states 
that his animal has a black muzzle and short pointed ears, characters not 
possessed by any Coyote known to me. Lichtenstein's specimen was col- 
lected by Deppe at Real de Arriba, in the State of Mexico. If its skull 
is still in the Berlin Museum, its relations to the Cerro San Felipe skull 
may be easily ascertained. If not a freak it may be the large wolf of 
southern Mexico. 

Afeasurements — Adult cT from Cerro San Felipe, Oaxaca: total length, 
1132; tail vertebrae, 304 ; hind foot, 195. 

Cranial measuremeyiis. — Adult c? from Cerro San Felipe: basal length, 
164 ; basilar length of Hensel, 160 ; zygomatic breadth, 98 ; palatal length, 
84; mastoid breadth, 59; length of crown of upper carnassial tooth, 21. 

Canis peninBulse sp. nov. 

Type locality. —S&.nt&, Anita, Cape St. Lucas, Lower California. Type 
No. 74245, cT adult, U. S. National Museum, Department of Agriculture 
collection. Collected May 15, 1895, by J. E. McLellan. 

General characters. — Similar to C ochropus in size, large ears, and rich 
coloration, but colors darker and redder, underside of tail blacker ; belly 
marked with black-tipped hairs ; rostrum much broader. 

Co^or.— Muzzle cinnamon rufous, the cheeks abundantly mixed with 
black hairs, almost forming a black patch under eyes ; top of head griz- 
zled grayish fulvous, mixed with black hairs between and above eyes ; 
ears rich fulvous; upper parts buffy-ochraceous profusely mixed with 
black (under fur pale fulvous) ; underparts strongly washed with bufiy- 
ochraceous or even pale fulvous, with numerous black-tipped hairs be- 
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tween fore legs and along middle of belly ; long hairs of throat forming a 
strongly marke<i collar, tinged with buffy and conspicuously mixed with 
black-tipped hairs ; fore and hind legs and feet fulvous ; underside of tail 
fulvous, whitish basally ; distal half with long hairs conspicuously tipped 
with black, forming a black veil over the fulvous. 

Cranial and dental characters. — The skull which Caiils pminsulu: resem- 
bles most closely is an -adult male from the Cerro San Feli[>e, State of 
Oaxaca, Mexico, assumed to belong to the species named cagoUis by 
Hamilton Smith. The skull of the type specimen of peninsulas agrees 
with the Cerro San Felipe skull essentially in size and general characters, 
but the rostrum is not so short and broad (in the Cerro San Felipe skull 
it is remarkably broad posteriorly), ^nd the lateral teeth, though large, 
are uniformly smaller and less swollen. The difference is most marked 
in the lower jaw. Compared with C. frustror from Texas, the skull of 
pminmdse is shorter, the frontal shield lessel evated posteriorly, and the 
lateral teeth larger. Compared with its neighbor from the interior of 
California, C ochropuSf the rostrum is very much broader, the whole 
skull heavier and more massive, the horizontal ramus of the mandible 
deeper and more ' bellied,* and the lateral teeth larger and thicker. 

Cranial meamremenis. — Type skull, cT adult: basal length, 1(59 ; basilar 
length of Hensel, 167 ; zygomatic breadth, 99 ; palatal length, 90 ; mastoid 
breadth, 57; length of crown of upper carnassial tooth, 20.5. 

Cants microdon sp. nov. 

Type locality. — Mier, on Rio Grande River, State of Tamaulii>as, Mexico, 
^o. mil, c? adult, U. S. National Museum, Department of Agriculture 
collection. Collected April 28, 1891 , by William Lloyd. Original No. 478. 

Characters. — Size small ; coloration rather dark ; upper surface of hind 
foot whitish; belly sprinkled with black-tipped hairs; carnassial and 
molar teeth very small. 

Color. — Muzzle pure cinnamon rufous ; top of head grizzled grayish and 
ochraceous ; ears fulvous ; rest of upper parts buffy-ochraceous, j»rofu8ely 
mixed with black hairs (under fur buffy or buffy-ochraceous / ; under 
parts whitish between fore legs and between thighs; middle of belly 
buffy, with black-tippeti hairs extending all the way across and also 
reaching forward along median line to long hairs of throat, which latter 
are strongly marked with black-tipped hairs ; fore legs and feet fulvous, 
becoming whitish on inner side of leg; upper side of forearm strongly 
mixed with black; hind legs and feet pale fulvous on outer side, chang- 
ing to white on inner side of leg and upper surface of foot ; under side of 
tail pale buffy fulvous, whitish at base, and with hairs of distal half 
broadly tipped with black. 

Cranial and dental characters. — Skull short and broad ; muzzle and palate 
exceedingly short and broad ; teeth small, particularly the carnassial and 
first upper molar. 

Remarks.— Canis microdon does not require close comparison with any 
known wolf. From itfi nearest relative, C. inearmi, it differs in shelter 
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rostrum, smaller upper carnassial, and more emarginate first upper molar. 
Externally it differs from meamsi conspicuously, the upper parts being 
darker and the fulvous tints deeper, duller, and less extensive. In meamsi 
the whole of the legs and feet are bright orange-fulvous. In microdon the 
white of the under parts reaches down on the inner side of the legs all 
the way to the wrists and ankles, and the upper sur&ce of the hind feet 
is white. 

Can'iB microdon is distantly related to C. ngilis, of the southwest coast of 
Mexico, but it differs from vigilts in numerous and important characters. 
The palate is shorter and broader, and the camassial and molar teeth of 
the male are about the size of those of the female tiffUis. The external 
differences are even more marked. The sides of the face lack the con- 
spicuous black hairs of li^is ; the under fur of the back is buffy or pale 
buffy-ochraceous instead of fulvous; the belly is white and buffy, abun- 
dantly mixed with black-tipped hairs instead of everywhere saturated 
with fulvous ; the fulvous of the fore and hind legs is pale and less ex- 
tensive; the black of the forearm less extensive; the color of the hind 
legs and feet entirely different: the outer side only of the hind leg is ful- 
vous, the inner side being white and the upper surface of the hind foot 
white or whitish. In vigilU the hind legs and feet are deep fulvous all 
round. The hairs of the distal half of the tail are broadly tipped with 
black, while in li^is they are fulvous throughout. 

Measurements. — Type specimen, (^ adult: total length, 1070; tail ver- 
tebrae, 320; hind foot, 18«; weight, 28 pounds. 

Cranial measurements. — Basal length, 161 ; basilar length of Hensel, 158 ; 
zygomatic breadth, 93.5 ; palatal length, 84 ; mastoid breadth, 57 ; length 
of crown of upper carnassial tooth, 16.5. 

Canis meamsi * sp. nov. 

Type /oco/i/y.— Quitobaquita, Pima County, Arizona. No. 59899, c? 
young adult, U. S. National Museum. Collected February 5, 1894, by Dr. 
Edgar A. Mearns. Original No. 2925. 

Characlers. Size small; ears me<lium ; coloration rich and bright, the 
fulvous tinte exceedingly bright and covering the whole of the fore and 
hind legs and feet. Skull and teeth small. 

Color. — Muzzle cinnamon rufous ; space between eyes grizzled grayish 
and fulvous; top of head, nape, and ears rather light fulvous; rest of 
upper parts buffy-ochraceous bountifully mixed with black-tipped hairs 
(under fur bright buffy-ochraceous) ; under parts in pectoral and inguinal 
r^ons whitish, middle part of belly suffused all the way across with 
buffy-ochraceous ; throat buffy, the long hairs black-tipped ; fore and 
hind legs and feet bright orange-fulvous all round ; upper side of fore 

♦Named in honor of Dr. Edgar A. Mearns, U. S. A., whose name will 
always be associated with the mammals of the Mexican boundary, and 
through whose courtesy I am indebted for the opportunity of describing 
the species. 
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legs moderately mixed with black ; underside of tail pale fulvous, whitish 
at very base, hairs of distal half black-tipi>ed ; extreme end of tail black, 
usually with a few white hairs. 

Cranial and dental characters. — Skull and teeth small and light as in C. 
edor ; a little larger than in C. mirrodon from Mier, Tamaulipas. 

Retnarks. — Cants meartm is the handsomest of the Coyotes. It differs 
from C. microdon of the Ivower Rio Grande region in slightly larger size 
and in the greater extent and much brighter tints of the fulvous parts. 
The fore and hind legs and feet are bright orange-fulvous all round ; in 
C. microdon the fulvous is deeper and duller and the white of the inguinal 
region reaches down on the inner side of the hind leg to the ankle and 
covers the upper surface of the foot, and in the fore leg a white stripe 
reaches all the way down the posterior aspect of the leg to the wrist. 
Compared with microdonj the throat and middle part of the belly are more 
o(!hraceous and have fewer black-tipped hairs— the belly practically none. 
The skull and teeth of mearmi are almost exactly like those of estor^ but 
in coloration the two animals differ so widely as to require no comparison. 
Nevertheless, specimens collected by Dr. Meams atTinajas Altas, Arizona, 
are so much paler than typical mearnsi as to suggest intergradation. 

Meoiniremenls,— Female adult from type locality: total length, 1100; 
tail vertebrae, 330; hind foot, 180 (measured in flesh by Dr. Mearns). 

Cranial measurements. — ^Type specimen, J^ young adult, not fully grown : 
basal length, 163 ; basilar length of Hensel, 160 ; zygomatic breadth, 83 ; 
palatal length, 88; mastoid breadth, 56.5; length of crown of upper 
carnassial tooth, 19. 

Canis estor sp. nov. 

Ti/pe /oca/i/j/.— Noland's ranch, San Juan River, Utah. No. 57141, 9 
adult, U. S. National Museum, Department of Agriculture collection. 
Collected November 20, 1893, by J. Alden Loring. Original No. 1379. 

Characters.— Size small ; coloration pale, but not quite so pale as in 
pallidiis; carnassial and molar twith small. 

Color. — Muzzle exceedingly pale fulvous; top of head grizzled grayish 
and ochraceous buffy ; ears and napeochraceous buff; upper parts buffy, 
sparingly mixed with black hairs; under parts whitish; long hairs of 
throat conspicuously black-tipped ; some black-tip|)ed hairs along median 
line of breast; outer side of fore legs bright buff, pale on inner side and 
on fore feet ; outer side of hind legs and feet buffy-ochraceous ; inner side 
of hind leg and upper surface of hind foot white or whitish ; under side 
of tail ochraceous, becoming white basally, the hairs of distal half con- 
spicuously tipped with black; black tip short. 

Cranial and dental clmracters, — Skull and teeth similar to those of C 
mearnsi^ but lateral teeth slightly larger. Compared with typical ochropns^ 
the rostrum is somewhat more swollen in the females and conspicuously 
more in the males. 

Remarks. — Canis estor bears the same relation to C. mearnsi that pallidas 
does to latrans. Both are pale desert forms, slightly smaller tlian the 



32 Merriam — Revision of the Coyotes. 

species from which they have been derived. The collection of the Biologi- 
<!al Survey contains specimens of C. eMor from the Moliave Desert, Death 
Valley, the Panamint and Inyo ranges, Owens Valley, the San Juan in 
southeast Utah, Flowing Springs and Humboldt Wells, Nevada, and Playa 
Maria Bay, Lower^California. The latter are not typical. 

Mea^aremerits.— Type specimen J 9 adult: total length, 1052; tail verte- 
brae, 300; hind foot, 179. Measurements of an adult male from Granite 
Well (base of Pilot Knob), Mohave Desert: tail vertebrae, 340; hind 
foot, 195. , 

Cranial meaguremeiits. —Type skull, 9 '- basal length, 159 ; basilar length 
of Hensel, 155; zygomatic breadth, 89; mastoid breadth, 57; palatal 
length, 84 ; length of upper carnassial, 17.2 

Canis oohropus Eschscholtz. 
Caniii ochropus Eschscholtz, Zool. Atlas, III, pp. 1-2, pi. 11, 1829. 

Type /oca/i/j/.—* California.' (Specimens from Tracy, San Joaquin 
County, California, assumed to be typical.) 

Characters. — Externally similar to C. latravs and Ze«f^«, but smaller, 
darker, and much more highly colored, with very much larger ears, and 
very much smaller skull and teeth. 

Color. — Muzzle dull grizzled cinnamon rufous ; top of head grizzled 
grayish fulvous ; ears rich fulvous ; nape sometimes fulvous ; rest of upper 
parts buffy-ochraceous, profusely mixed wMth black hairs ; under parts 
usually whitish, with a soiled yellowish wash across middle of belly, but 
sometimes suffused with pale fulvous ; long hairs of throat strongly griz- 
zled with black -tipped hairs, forming a conspicuous * ruff,' the black- 
tipped hairs sometimes following the median line over the breast; fore 
and hind legs and feet dull fulvous all round, but paler on inner side and 
most intense on outer side of hind leg ; upper side of forearm strongly 
marked with black ; outer side of thighs strongly grizzled with black- 
tipped hairs; underside of tail pale fulvous, white basally, and tip^^ed 
and edged with black ; hairs of terminal third of under side of tail usually 
black tipped ; extreme tip often white. 

Cranial and denial cluiraclers.— The skull of Canits ochroputt is disprojwr- 
tionally large for the size of the teeth, and the rostrum is long and slender. 
Compared with C. estor, probably its nearest relative, the skull is slightly 
larger, the rostrum decidedly longer and more slender, and the teeth very 
slightly larger. Compared with ita neighbor, C. ledes, with which the 
skull agrees essentially in length, the entire cranium is narrower, par- 
ticularly the rostrum, and the lateral teeth are so much smaller as to need 
no comparison. 

yf€asurejnent8.—A.verHge of four females from Tracy, California : total 
length, 1110; tail vertebte, 295; hind foot, 180. 

Cranial measuremeiUs.—(^ adult, Tracy, California: basal length, 177; 
basilar length of Hensel, 174 ; zygomatic breadth, 94; palatal length, 98; 
mastoid breadth, 62 ; length of crown of upper carnassial tooth, 19. An 
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adult female from same place measures : basal length, 171 ; bas^ilar length 
of Hensel, 167; zygomatic breadth, 94; palatal length, 90; mastoid 
breadth, 59; length of crown of upper carnaaaial tooth, 18. 

Canis vigilis sp. nov. 

Tirpe toca/t/y.— Manzanillo, Colima, Mexico. Type No. JJSfJ, 9 young 
adult, U. S. National Museum, Department of Agriculture collection. 
Collected February 6, 1892, by E. W. Nelson. Original No. 1840. 

Characters. — Similar to C. peninsuhe^ but darker and more highly col- 
ored, with more black on forearm and no black on under side of tail ex- 
cept at tip ; upper carnassial and first molar much smaller. 

Co/^w.— Muzzle dull cinnamon rufous; top of head grizzled buffy ful- 
vous and black; ears fulvous, upper parts buffy-ochraceous, profusely 
mixed with black (under fur fulvous) ; under parts strongly suffused with 
pale fulvous; throat collar with black tips strongly marked; fore and 
hind legs fulvous, as in ochropun^ but deeper, especially on fore feet ; black 
on upper side of forearm more extensive; outer side of thigh and leg 
strongly intermixed with black-tipped hairs, which reach down to or 
below knee ; under side of tail dull pale fulvous, whitish basally, and 
tipped with black (hairs of under side anterior to black tip not tipped 
with black). 

Cranial and dental cJuiraciers. — The skull of the type specimen of Canis 
vigUis, a young adult female, agrees in general characters with an adult 
female penimulsr from Cape St. Lucas, but is somewhat larger, with 
slightly broader rostrum and longer and more slender mandible. The 
upper carnassial and molar teeth, however, are very much smaller and 
show that the two animals belong to different sections of the group. Com- 
pared with Cants 7neam»i^ its nearest neighbor on the north, C. vigilu has 
a larger skull and very much smaller teeth, particularly the upper car- 
nassial and first molar. The first upper molar is decidedly smaller than 
in any known form except C. mkrodon, from which it differs in being 
deeply notched posteriorly. 

Measurements, — Type specimen, 9 young adult: total length, 1155; tail 
vertebne, 335 ; hind foot, 190. 

Cranial meagurements. —Type specimen : basal length, 166 ; basilar length 
of Hensel, 163; zygomatic breadth, 87; palatal length, 85; mastoid 
breadth, 59; length of crown of upper carnassial tooth, 17.5. 
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COLLOMIA MAZAMA, A NEW PLANT FROM THE 
VICINITY OF CRATER LAKE, OREGON. 

BY FREDERICK V. COVILLE. 



In August, 1896, while engaged with Mr. John B. Leiberg in 
an examination of the flora of Crater Lake and vicinity, in the 
state of Oregon, a violet-flowered Collomia was discovered. It 
was at once recognized as a probably new species, and a descrip- 
tion was drawn in the field from the fresh specimens. In the 
transmission of our season's collection to the National Herba- 
rium at Washington, however, the specimens of this plant, with 
several other 8[)ecies from the same vicinity, were lost, and even 
after a most careful search could not be traced. Fortunately a 
single complete set of the numbers collected had been withheld 
from the main shipment and stored at a remote and, for a por- 
tion of the winter, snowbound point in Idaho. The two sheets 
of specimens in this set finally reached Washington late in 
February and now make possible the publication of the species. 

CoUomia mazeuna sp. no v. 

Plant perennial, few to many-stemmed from a slender tap-root, 15 to 30 
centimeters high, below the inflorescence jjjlabrous or with a few arachnoid 
viscid hairs on the stem and leaf-margins ; stems terete, commonly 1 to 2 
millimeters in diameter, simple up to the inflorescence ; leaves oblong- 
lanceolate to lanceolate, commonly 3 to 6 centimeters in length, acute at 
apex and base, acutely and somewhat laciniately 3 to o-toothed above, the 
uppermost entire and sessile, the lower often oblanccolate and tai>ering 
into a short narrowly margined petiole; inttorescencte subcapitately 
cymose, sometimes with additional short-pedunculate clusters of flowers 
from one or two of the upper axils, j?landular-hairy an«l strong-scented ; 
bracts similar to the uppermost leaves, entire, the lower usually 2 to 3 cen- 
6- Biol. 8oc. Wash., Vol. XI, 1897 (35) 
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tiiueters long and slightly exceeding tlie flower-cluster ; calyx commonly 7 
to 9 millimeters long, with the plicate sinuses characteristic of the genus, 
the lohes equaling the tube, triangular-lanceolate, acuminate, in fruit reach- 
ing a length of 5 or 6 millimeters; corolla about 15 millimeters long, deep 
blue to violet-purple, above the calyx expanding into a funnel-shaped 
throat, the narrowly oblong-obovate obtuse moderately divergent lobes 
about 5 millimeters in length ; stamens slightly exserted, the anthers white, 
the filaments of somewhat unequal length, but inserted almost equally 
about half way from the sinuses to tlie base of the tube; ovule single in 
each cell of the ovary; style also exserted, the stigma 3-lobed ; capsule 
about half as long as the fruiting calyx, narrowly obovate, truncate or de- 
presse<l at the three-lobed summit, loculicidal in dehiscence, the 3 valves 
partially breaking away from the axis; seed about 3 millimeters long, 
olive-brown at maturity, linear-oblong, obtuse at both ends, sulcate on 
the axial face and attached to the placenta for almost its whole length, 
dull but without distinct markings, developing the characteristic spiracles 
of Collomia in water. 

Type specimen in the United States National Herbarium, collected Au- 
gust 15, 1896, near Crater Lake, in the Cascade Mountains of Oregon, at 
an altitude of 1,900 meters, by Frederick V. Coville and John B. Leiberg, 
No. 429. 

This showy and beautiful Collomia is remarkable for its peren- 
nial habit and the deep violet-blue color of its flowers. The 
glandular hairs of the calyx and peduncles give off the odor 
characteristic of most of the Collomias and some of the Phacelias. 
The only other blue-flowered, perennial species of the genus is 
Collomia deb Ills (Wats.) Greene, a variable plant, first collected in 
southern Utah, later in western Montana, the Cascade Mountains, 
and the northern Sierra Nevada, one or more of its various forms 
probably susceptible of varietal or specific separation. 

The plant grows in abundance in slightly moist, open, spar- 
ingly grassy places in the forest, in the vicinity of streams and 
wet meadows, about five kilometers west of the upper camping 
ground at Crater I^ake, and continues southeastward at about 
the same altitude, at least as far as the lower camping ground, 
about two and a half kilometers south of the rim of the lake. 
For one starting from the junction of the Rogue River and Fort 
Klamath roads and traveling northward toward Crater Lake, 
the most convenient and probably the first place for finding the 
plant is on the flat ground where the road first crosses the stream 
on which the lower camping ground is situated. Specimens 
were seen here, but not in abundance. At the time of collect- 
ing, the s|>ecies was in full flower, and very few of the specimens 
had produced mature seeds. 
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Mazama was the aboriginal designation of the Rocky Mount- 
ain goat, and was proposed also by Rafinesque as a generic name 
for the same animal. The name is now well known through the 
organization of mountain-climbers called the Mazamas, who, on 
August 21, 1896, with appropriate ceremonies, bestowed the name 
Mount Mazama upon the mountain within whose walls Crater 
Tjake is enclosed. To this mountain and to the members of the 
organization itself this plant is now dedicated. 

EXPLANATION OF PLATE I. 

Fig. a, Collomia mazama^ flowering plant; by flower; o, corolla, split 
down one side, showing the stamens and pistil within ; rf, fruiting calyx ; 
e, capsule, after dehiscence, showing the valves and central axis; /, seed, 
viewed from the inner face. Figure a is two-thirds natural size, figures 
btoe enlarged two diameters, and figure/ four diameters. 
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DELPHINIUM VIRIDESCENS AND SAMBUCUS LEW- 

SPERMA, TWO NEW PLAN^fS FROM THE 

NORTHWEST COAST. 

BY JOHN B. LEIBERG. 



In the collections of plants recently made by the United States 
Department of Agriculture in Oregon and Washington occur a 
red-berried elder which apparently should be separated from the 
other known species, and a remarkable larkspur with greenish- 
purple flowers, differing conspicuously in this respect from any 
other American member of the genus. Descriptions of these 
two plants are given herewith. 

Delphinium viridesoens sp. nov. 

Stem 1 to 1.5 meters high from fascicled siibfusiform root«, smooth below 
or sometimes minutely puberulent, the upi>er |X)rtion and the inflores- 
cence densely pubescent with spreadinj? yellow hairs from glandular 
flask-shaped bases ; basal and cauHne leaves glabrous, thin in texture, 
semicircular in outline, 8 to 10 centimeters broad, on i)etiole8 12 to KJ 
centimeters long, deeply 5-parted, the divisions 3 to 5-lobed or cleft ; upper 
cauline leaves pubescent, pinnately 3-parted, the divisions 3 to 7-cleft or 
broadly lobed, often stalked, diminishing upwards and becoming linear ; 
inflorescence a strict narrow raceme about 30 centimeters long, in very 
robust plants reaching a length of 1 meter ; flowers secund or sometimes 
subdistichous in the raceme, small for the size of the plant, on pedicels 
about 10 millimeters in length ; lower sepals ovate-acuminate, about 8 
millimeters long and 5 millimeters wide, pilose when young, becoming 
nearly glabrous in age, brown tinged with dull purple; spur straight, 
about 1 centimeter long ; laminfc of lateral petals deeply cleft, densely 
pilose, about 5 millimeters long and 4 millimeters wide, dull purple in 
color, the claws narrow and about G millimeters in length ; upper petals 
7__BioL. Soc. Wash., Vol. XI. 1897 (39) 



40 Leiberg — DeJplihintin ririclescois and K:>(iinl)ucn4i Iciospenna. 

about 1.7 centimeters long, including the short spurs, bidentate at the 
iil)ex ; follicles about 7 millinietei-s long and 2.5 millimeters wide, erect, 
pubescent ; seeds nearly cubical, about 2 millimeters long and of nearly 
the same width, narrowly scarious- winged at the angles. 

Collected near Peshastin, Okanogan County, Washington ; altitude, 500 
meters; No. oOU, Sandberg and Leil)erg, 1893. Type specimen in the 
United States National Herbarium. 

A well-marked species and in aspect very different from all 
our northwestern forms. By its technical characters it occupies 
an intermediate position between D. hesperium and D. disiichum. 
From the former it differs in its fusiform roots and much larger, 
thinner, glabrous, less divided bjisal leaves ; from the latter spe- 
cies it is separated by its conspicuously yellow-pilose inflores" 
cence, its less dissected cauline leaves, shorter follicles, and more 
open raceme. B}^ the small, inconsj)icuou8 brownish or green- 
ish-purple flowers the plant may be separated at a glance from 
any of the described North American species of Delphinium. 

The plant is common in the wet meadows along the Wenatchee 
River, in the State of Washington. It is commonly a very robust 
species, .sometimes reaching a height of 2 meters, the basal leaves 
often 20 centimeters broad. 

Sambucus leiosperma sp. nov. 

Shrubby, 1.3 to 2 meters in height, forming with its spreading stems 
loose open clumps ; pith of two-year-old shoots yellowish-brown ; leaflets 
5 to 7, varying from oblong to lanceolate, 4.5 to 8 centimeters in length, 
1.5 to 3 centimeters in width, acute or acuminate, subsessile or short- 
petioled, sharply serrate, the apices of the teeth usually intiexed, smooth, 
or with a scattered short pubescence, especially on the petioles and the 
lower surface of the leaves along the midrib; stipules present on the 
flowering shoots, subulate, about 1 centimeter long and 0.5 millimeter 
wide ; cyme oblong, somewhat flattened when in fniit, scabrous-pubeni- 
lent, the bmnches membranaceously margined at the forks ; flowers yel- 
jowish-white, drying the same color; berry scarlet, t^ntaining 3 to 5 
seed-like nutlets, these very smooth, 2 to 3 millimeters long and about 
1.5 millimeters wide. 

Collected at Crater Lake, Oregon ; altitude 2230 meters, No. 370, Co- 
ville and Leiberg, 1896. Type specimen in the United States National 
Herbarium. 

This is the red-fruited elder of the higher Cascades of Oregon 
and Washington. It extends northward also into Alaska, as in- 
dicated by specimens in the National Herbarium, collected on 
Kadiak Island, in 1888, by Mr. C. H. Townsend, naturalist of the 



Delphiniani viridcHCois and Sambucm leiosperma. 41 

'Albatross.' S, pubens Michx., S, melanocaipa Gray, and & lelo- 
sperma form a group wherein the specific distinctions lie almost 
wholly in the color of the mature fruit and the character of the 
surface of the nutlet. To these three species should be added a 
fourth, the S. callicarpa of Greene (as restricted). The character of 
the hard covering of the nutlets in the latter species is still a mat- 
ter of uncertainty, as the descriptions contain no reference to this 
point. Assuming, however, that certain specimens of red-fruited 
elder in the National Herbarium collected in central and south- 
ern California correctly represent that species, we can arrange 
the group as follows : 

Mature fruit scarlet. 

Surface of nutlets transversely rugose S. pubens. 

Surface of nutlets puncticulate S. callicarpa. 

Surface of nutlets smooth S. Udosperma. 

Mature fruit black. 

Surface of nutlets transversely rugose S. melanocarpa. 
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DESCRIPTIONS OF TWO NEW MURINE OPOSSUMS 
FROM MEXICO. 

BY C. HART MERRIAM. 



Two very different types of piRniy opossums are known from 
Mexico — the * red ' or rufous Marmosa murina (Linn.) and the 
pale ashy gray M. canescens (Allen). Mr. Nelson obtained rep- 
resentatives of M. murina at Chicharras and Huehuetan, Chiapas, 
and Juquila, Oaxaca^ and of M. canescens at Santo Domingo de 
Guzman, Isthmus of Tehuantepec (the type locality); Puerto 
Angel, Tlapancingo, and Oaxaca, Oaxaca; Amolac, Piiebla; 
Tlapa, Ix)chi, and Acapulco, Giterrero, and Hacienda Magda- 
lena, Colima, 

The specimens of the M. murina type are paler rufous than 
the typical form and have tlie middle of the face abruptly lighter, 
so that it is necessary to recognize them as a geographic race or 
subspecies. The Oaxaca specimens of the canescens type are 
markedly darker than typical canescens and differ in other re- 
spects. The form is here described as distinct under the name 
M. oaxacx, 

Marmosa oaxacas sp. nov. 

Type from City of Oaxaca, Oaxaca, Mexico. No. 68240, 9 adult, U. S. 
National Museum, Biological Survey collection. Collected August 14, 
1894, by E. W. Nelson and E. A. Goldman. Original No. 6571. 

Geographic distribution. — Sonoran fauna of highlands of Oaxaca ; limits 
of range unknown. 

(rVw^oZc/mrrtc^tTA.— Size small, smaller than a half-grown rat; similar 
Ui M, canescens (Allen), but very much darker, and with the dark of upper 
parts reaching wrists and ankles; feet and ears smaller. 
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44 j^.Mrrn'am — Tivo Nar Mar'me Oposfmm^from Mexico. 

Color. — Upper parts from just boh iiid eyes to base of tail dark sepia 
brown (ahuost dusky in fresh pelage); under part^ buffy yellow, nuieh 
deeper than in comsceus; median face patch (from nose to Ixihind eyes) 
l>ale buffy brown ; orbital rings large and blaek, connected posteriorly by 
dark top of head ; dark color of upper parts reaching wrists and ankles ; 
tail bicolor, dark above, whitish beneath. 

Cranial characters. — Skull and teetli similar to those of 7>. canescenSt but 
frontal plate a little broader. Measurements of skull of type specimen : 
basal length, 29; zygomatic breadth, 18.5; palatal length, 17; interor- 
bital breadth, 4.8; greatest breadth of frontals, 8. 

Remarks. — Marmom oaxacx is an upland or Bonoran representative of 
the tropical M. canesccm of J. A. Allen. The type oicariesdem came from 
Santo Domingo de Guzman, on the Isthmus of Tebuantei>ec. Specimena 
collected by Mr. Nelson extend its range northwesterly over the arid 
tropical hills and lowlands of the States of Oaxaca, Guerrero, and Micho- 
acan to the Hacienda Magdalena, in Colima. A specimen was obtained 
as far inland as Amolac, Puebla. 

Marmom oaxacif^ on the other hand, inhabits the Sonoran highlands of 
Oaxaca, at the extreme southern end of the tableland of Mexico — a very 
different fauna. The two forms may be found to intergrade where the 
Sonoran fauna passes into the tropical, but no evidences of intergradation 
are to be seen in the eleven specimens of canei<cens obtained by Nelson 
and (loldman. The new sj)ecie.s rests on two specimens — the type, an 
old female, and an immature male — both from Oaxaca 

MeoiuremerUs (of type specimen in (lesh).— Total length, 263 ; tail, 144 ; 
hind foot, 18. 

Marmosa murina mezicana subsp. nov. 

Type from Juquila, Oaxaca. No. 71520, ^-f im., U. S. National Museum, 
Biological Survey collection. Collected February 28, 181)5, by E. W. Nel- 
son and E. A. Goldman. Original No. 7571. 

Geofjraphie dlMribfUion. — Southern Mexico, in States of Oaxaca and 
Chiapas. 

General characters. — Similar to 3/. munna^ but rufous of upper parts de- 
cidedly paler, and middle of face from between eyes to nose abruptly 
buffy [in true murina the rufous reaches forward to nose] ; ears smaller. 

CWor.— Upper parts from between eyes posteriorly to base of tail cin- 
namon rufous, gradually fading on sides to ochraceous buffy on belly ; 
orbital ring black and reaching anteriorly to whiskers ; middle of face 
from end of nose to between centers of eyes buffy, in marked contrast to 
rufous of top of head. 

Cranial characters. — Skull similar to that of 3/. murina ^ but interparietal 
broader and shorter. 

Measurements. — Type specimen (not full grown) : total length, 274 ; tail, 
162; hind foot, 20. An adult male from Chicharras, Chiapas: total 
length, 3:50; tail, 186; hind foot, 24. 
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PHENACOMYS PREBLEI, A NEW VOLE FROM THE 
MOUNTAINS OF COLORADO. 

BY C. HART MERRIAM. 



During the past few years the field parties of the Biological 
Survey have collected numerous specimens of Phenacomys in the 
mountains of Idaho, Montana, and Oregon. All of these sj>eci- 
mens belong to the species described by me in 1891 under the 
name P, orophilm (N. Am. Fauna, No. 5, p. 66, August, 1891), 
the type of which came from the Salmon River Mountains, in 
Idaho. 

In August, 1895, one of my assistants, Mr. Edward A. Preble, 
trapped a new species on the side of ' Twin ' or • Lilies ' Peak, 
near l^ongs Peak, Colorado, at an altitude of about 2,700 meters 
(approximately 9,000 feet). **The locality was perfectly dry 
and had been covered by a forest, most of which had fallen.*' 
The species may be described as follows : 

Phenacomys preblei sp. nov. 

Ti/pe from Longs Peak, Colorado. No. 74513, ^ adult, U. S. National 
Museum, Biological Survey collection. Collected August 12, 1895, by Ed- 
ward A. Preble. Original No. 647. 

Gentral characters. — Size rather small ; color very pale and decidedly 
ochraceous. 

Color. — Upper parts clay color, suffused with ochraceous buff and 
heavily lined on the back witli black-tipped hairs; feet soiled whitish ; 
under parts white, with a yellowish tinj^e, the plumbeous under color 
showing through. 

Cranial and denial charaders.—SkwW similar to that of P, orophiluSy but 
somewhat smaller, with posterior ends of ascending branches of premax- 
illtemore broadly expanded ; interorbital ridges more strongly developed ; 
jugal decidedly narrower and hardly, if at all, mortised into maxillary 
arm of zygoma; end of pterygoids swollen where they articulate with 
audital bullae. 

Measurements (type specimen). —Total length, i:^ ; tail vertebrje, 30 ; 
hind foot, 17. 
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NOTES ON THE LYNXES OF EASTERN NORTH 

AMERICA, WITH DESCRIPTIONS OF TWO 

NEW* SPECIES. 

BY OUTRAM BANGS. 



The genua Lynx^ constituting a well marked group of cats with 
many species in both North America and P^urasia, was divided 
by Gray, in 1867,* into two subgenera, Lynx and Cervaria, The 
division was made on wholly inadequate external characters, 
but the great differences, both cranial and external, which are 
now known to exist, fully warrant the recognition of Gray's two 
groups. 

Mr. F. W. True, in 1887,t pointed out for the first time. I 
believe, the more important cranial characters that separate 
the members of the subgenera Lynx and Cerraria, Some Euro- 
pean authorities, however, lump together as mere races the very 
different species of these two groups and will not even recognize 
the genus Lynx itself as more than subgenerically distinct from 
Felis, American mammalogists, on the other hand, agree in 
considering Lynx quite worthy of full generic distinction. 

Genus LYJJX Rafinesque. 

o o 11 2—2 1—1 

Dental formula i ,--^, c --r, pm -^, m -— = 28. I^gs and arms long 

and powerful; body short; whole build dog-like; tail very short ; pelajje 
full ; a ruff of long hairs around throat ; ear with decided pencil of lonj? 



*P. Z. S., 1867, p. 267. (The genus was called Lymhm by Gray.) 
fProc. U. S. Nat. Mus., 1887, p. 8. 
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hairs ; skull short and round ; audital bullae small, flat and broad ; nasals, 
taken together, cone shaped (the nasals of Ftlisy taken together, are 
broadly truncate posteriorly) ; no distinct lobe on inner side of smaller 
upper premolar. 

Subgenus LYNX Rafinesque. 

Feet and hands very large, the pads small ; tail very short ; pelage 
long and loose ; ear with long pencil of hairs (even in the very young 
kittens) ; skull broad ; rostrum wide ; audital bullae ver>' small and flat ; 
palatal exposure of presphenoid broadly flask shaped (Fig. 1) ; anterior 





Fig. I.— Poiitpalatal region Fig. 2.— PostpalaUl region 

of Lynx. of Cervaria. 

condyloid foramen not confluent with foramen lacerum posterius ; maxilla 
separated from nasals by the meeting (or nearly meeting) of the descend- 
ing arm of frontal and ascending arm of premaxilla ; canine teeth slender ; 
lower molar tooth very large. 

Subgenus CERVARIA Gray. 

Feet and liands small (in floridanm) to medium (in ruffn^) the pads 
large ; i)elage ftill but close ; tail medium (longer than in Lyns) ; ear with 
a short pencil of hairs ; skull narrow ; rostrum narrow and * nippeil in ' 
from sides ; audital bullae deep and long ; palatal exposure of presphenoid 
strap shap)ed or slightly triangular (Fig. 2) ; anterior condyloid foramen 
conflnent with foramen lacerum jwsterius; maxilla touching nasals for 
some distance (much as in genus Feliif) ; canine teeth strong ; lower molar 
tooth small. 

In North America the subgenus Lynjc contains the northern species 
and the subgenus Cervaria the southern species. The same is probably 
true of the Eurasian members of the genus Lt/nXj although I have been 
unable to find a description of the skull of any of the more southern 
species. Mr. True examined some skulls of the Swedish Lt/njc and found 
that it belongs in the restricted subgenus Lynx. 

The subgenus Lynx is represented in eastern North America by two 
forms : 

1. Lynx canadensis (Geofi*.) occupying the whole of Boreal North 
America from Maine and northern New York to Alaska, but now very 
rare and apparently becoming extirpated in the east. 
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2. Ltpix mbsolanus sp. nov., an island form, confined to Newfoundland. 
The subgenus Cervaria is represented in eastern North America by 
three forms : 

1. Lynx ruffua ruffus (Guldenstadt) ranging over the whole central re- 
gion from about northern Georgia north to the coast of Maine. 

2. Lynx ruffus floridanm (Raf.) occupying the whole of Florida, and 
extending west along the Gulf coast to Louisiana and north on the At- 
lantic coast certainly to southern Georgia. L floridanus is so strongly 
marked a form that I think it will prove a distinct species when speci- 
mens are procured at pointa where it meets the range of ruffus. It is 
large, but lightly built, with very small feet and hands, and darker than 
ruffus, from which it differs in color pattern also, being much spotted 
and having black waved streaks on the back. The skull (pi. i, fig. 4) 
presents the extreme of slenderness and * nipping in ' of the rostrum. 

3. Lynx gigas (sp. nov.) confined to the Province of Nova Scotia, where 
it is apparently insulated. It is a much larger and more powerful animal 
than L. ruffus, of a brighter and deeper color, with a larger skull, flatter 
audital bullse and much heavier dentition. 

Descriptions of New Species. 

Lynx subsolanas sp nov. 

(PI. II, Fig. 2.) 

7)fpe from Codroy, Newfoundland, c? old a<iult, No. 1190, collection 
of E. A. and O. Bangs. Collected by Ernest Doane June 13, 1894. 

General characters. — Size and proportions as in L. canademls, from which 
it differs in much darker and richer color. 

Color. — Type (in summer pelage) : Under fiir on sides cinnamon rufous 
throughout, on back black basally and hazel terminally ; long hairs 
(much longer than those of under fur) of three kinds: (1) wholly black ; 
(2) wholly dull hazel, and (3) banded with hazel, yellowish gray, and 
black ; predominating color of whole upper parts black and hazel irregu- 
larity varied ; face dull yellowish gray, up{)er sur&ce of ear black, with 
a large triangular spot of dark gray, i)enci} black ; legs and arms dull 
yellowish hazel, faintly spotted with darker; tail very short, dull hazel 
above,* dirty white below, black at tip ; belly wood brown with irregular 
spots of black, the long hairs dirty white. 

Kitten about one-third grown (No. 5754 from Bay St. George, New- 
foundland). Whole upper parte (including legs and arms) yellowish 
cinnamon, somewhat spotted and * lined ' with blackish ; ears with long 
pencil, as in the adult ; tail cinnamon with black tip ; under parts vary- 
ing from soiled white to wood brown and faintly spotted with black. 

Cranial characters. — The skull of L. subsoUinus (pi. i, fig. 2) is similar in 
all its characters to that of L. amaderms. 
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Size of an old adult (^ skull from Bay St. George, Newfoundland.* 
(No. 3798, collection of E. A. and O. BangH) : basilar length, 112.2 ; occipi- 
tonasal length, 125.4; last upper molar to foramen magnum, 70.6; zygo- 
matic breadth, 95 ; mastoid breadth, 58.2 ; breadth across roots of canines, 
37.6; (greatest length of single lialf of mandible, 93.2. 

Size.— Type (cf old adult): total length, 919; tail vertebric, 109; hind 
foot, 219; ear from notch, 80. 

Lynx gigas sp. nov. 
(PI. II, Fig. 1.) 

Type from fifteen miles back of Bear River, Nova Scotia, c? old adult, 
No. 4951, collection of E. A. and O. Bangs. Taken by a trapi^er Decem- 
ber 11, 1895 (measured, skinned, and sexed by O. Bangs). 

General characters. — Very stout and powerftilly built; size very large ; 
colors rich with much black on upper parts ; triangular spot of gray on 
ear very small ; skull large and strong; audital bullae broader and flatter 
than in L. ruffas; dentition, especially canine teeth, very much heavier 
than in L. ruffas. 

Type (in winter pelage) : Under fur cinnamon rufous, paling off on sides 
and becoming more intense on back and on inner sides of flanks ; long 
hairs, cinnamon and black, the black irregularly mixed in spots and 
streaks which are most conspicuous along middle of back ; ears with short 
pencil of black hairs ; upper surface of ear black, with small triangular 
spot of dark gray ; tail above dull cinnamon, somewhat mixed with black, 
below white, tip black ; under parts dull white, spotted with black, a 
pectoral collar of cinnamon ; under surfaces of feet and hands black. 

Cranial characters. — Skull (pi. i, fig. 1) very large and massive: audital 
bullae broad and flat ; basioccipital wide ; distance across roots of canine 
teeth great ; mandible very heavy. 

Sizeof the tyi)e skull ((j^ old adult): basilar length, 117.2; occipitonasal 
length, 132.2; last upper molar to foramen magnum, 72.6; zygomatic 
breadth, 98.4 ; mastoid breadth, 60 ; breadth across nK)ts of canines, 39.2 ; 
greatest length of mandible, 92. 

A skull of LyiLV raff as ruffas from East Hartford, Connecticut f id^ old 
adult), measures: basilar length. Ill ; occipitonasal length, 124.8 ; last 
upper molar to foramen magnum, 70.2; zygomatic breadth, 94; mastoid 
breadth, 55.8; breadth across roots of canines, 34.4; greatest length of 
single half of mandible, 86.2. 

Size.— 'The type ( J^ old adult) : total length, 1001 ; tail vertebrse, 177 ; 
hind foot, 200. 



*The skull of the type is somewhat injured by a rifle bullet which 
passed through it lengthwise, 
t No. 1405, collection of Charles F. Batchelder, Cambridge, Mass. 
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EXPLANATION OF PLATE IL 

Figures about one- fourth life size. (Drawn by Dr. J. C. McConnell.) 

Fig. 1. Lynx [CertYiria) ffigas Bangs, (^ old adult (type), Bejir River, Nova 
Scotia. (No. 4951, Ban^ collection.) 

Fig. 2. Lynx {Lyn^v) mbsolanus Bangs, cT old adult, Bay St. George, New- 
foundland. (No. 3798, Bangs collection.) 

Fig. 3. Lynx (CeriKiria) mffus ruffm (Guld.), (^ old adult, East Hartford, 
Connecticut. (No. 1405, collection ofChas. F. Batchelder.) 

Fig. 4. Lynx (Cermria) mffus floridamis (Raf.), (j^ old adult. Oak Loilge, 
east peninsula, opposite Micco, Florida. (No. 3504, Bangs col- 
lection.) 



(51) 



\FR ,7 189? 

Vol. XI, pp. 53-55 March 16, 1897 

PROCEEDINGS 

OF TUB 

BIOLOGICAL SOCIETY OF WASHINGTON 



DESCRIPTION OF A NEW RED FOX FROM NOVA 
SCOTIA. 

BY OUTRAM BANGS. 



For some years I have known of the existence in Nova Scotia* 
of a large red fox, much larger and of a deeper color than the 
small yellowish red Vnlpe^ pennsylvanica iyplca (Bodd.) of the 
Central States. I have had some difficulty in getting specimens 
of this fox, btit now have a series of five skins and six skulls from 
Digby, Bear River, and Annapolis, Nova Scotia. Unfortunately 
my specimens are mostly females or young. I have no .skin and 
only one skull of a very old male. The old males are often of 
great size. My friend, H. A. P. Smith, Esq., of Digby, who has 
killed very many, has several times taken them weighing close 
to twenty pounds. 

The Nova Scotia fox presents all the color phases known as 
' cur/ ' cross,' * silver gray,' and * black ' foxes. One of my 
specimens is a fine * cross.' The new fox in its normal red pel- 
age is a very beautiful animal, and the fur is well known to 
dealers, who pay much higher prices for it than for the fur of the 
southern red fox. 

The new form may be known as : 

Vulpes pennsylvanica vafra siibsp. nov. 

Type from Dijjjby, Nova Scotia, No. 116, female, old adult. Collection 
of E. A. and O. Bangs. Collected November \\ 1S<):5, by (). Bangs. 
General characters. — Size considerably larger than Vulpes penmylvanica 



♦This large form probably ranges throughout Boreal Eastern North 
America generally. 
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typica. General color of upper parts bright ferruginous instead of tawny 
ochraceoufi, as in V. penmylranica typica. 

Color (the type in normal red phase). — Whole upper parts dt^jp, briglit 
ferruginous, somewhat mixed with yellow-tipped liairs on face and rump, 
this color extending around sides and almost meeting on belly ; abdomen, 
inner sides of flanks, and upper lip white; throat, chin, and central line 
along belly grayish white; tail ferruginous with a conspicuous white 
pencil, many of the hairs black tipped ; upper surface of ears black, edged 
all round with yellowish ferruginous and dirty white inside; hand and 
forearm black, gradually shading into ferruginous at elbow; foot black, 
slightly mixed with ferruginous, the black extending up flank in a narrow 
line. 

Ci'ani<iJ characters. — Skull larger than that of V. pennsijtvamca typica from 
the Central and New England States; rostrum broader; distance across 
roots of canines much greater; dentition much heavier. 

Size of an old adult ? skull (the type) : basilar length (basion to front 
of premaxillary), 133; occipitonasal length, 133.2; zygomatic breadth, 
75.8; mastoid breadth, 4(>; greatest breadth of rostrum, 24; greatest 
length of single half of mandible, 106.8. Size of an old adult c? skull 
(No. 2001, Bangs collection, to|K)type): basilar length, 134.2; occipitonasal 
length, 135.2: zygomatic breadth, 79.4; mastoid breadth, 47; greatest 
breadth of rostrum, 25.8; greatest length of single half of mandible, 
110.4. Two skulls of T'^ pennsyhxinica typica of exactly corresponding 
ages measure as follows: ? old adult, from Hampton, Connecticut, No. 
4286, Bangs collection : basilar length, 120; occipitonasal length, 122.6; 
zygomatic breadth, 71.6; mastoid breadth, 44 ; greatest breadth of rostmm, 
21 ; greatest length of single half of mandible, 96.8. (^ old adult, from 
Waltham, Massachusetts, No. 115, Bangs collection : basilar length, 123.4; 
occipitonasal length, 123.6; zygomatic breadth, 71.8; mastoid breadth, 
44 ; greatest breadth of rostnim, 21.8 ; greatest length of single half of 
mandible (estimated, tip imperfect), 100. 

6V^€.— Female, old adult (the type) : total length, 1077 ; tail vertebra*, 
401 ; hind foot, 166. Mail, young adult, from Annapolis, Nova Scotia 
(No. 1991, Bangs collection): total length, 1087; tail vertebrte, 403; hind 
foot, 173. Two specimens of V. pennsylranica typica of corresi)onding ages 
(? old adult from Hampton, Connecticut, No. 4286, Bangs collection, 
and cf young adult from Pittsfield, New Hampshire, No. 650, Bangs col- 
lection) measure respectively : total length, 945 ; tail vertebrae, 340 ; hind 
foot, 143; and total length, 1028; tail vertebrie, 375; hind foot, 157. 

Remarh. — As some European writers still persist in considering the 
American red fox a mere variety of the old world Vidpes vulpeSy it may 
be well to point out a few of the characters by which these wholly dis- 
tinct animals can always be distinguished. 

The European red fox ( V. mlpes) has more white on the upper lip and 
less black on the legs and arms than the American (V. peniufylvanica)- 
The skulls of the two can always be told apart. T'. mlpei* has a heavy 
massive skull, with deep interorbital constriction, narrow frontals, and a 
very wide palate. T'. poinsylvanica has a much lighter skull, which is 
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broader betwe<m the orbits and narrower across the palate. There is also 
a very striking difference in the upper outline of the skulls when viewed 
in profile. This line is nearly straight in Vulpes vulpeSy while in F. penn- 
syleanica it dips decidedly in front of the root of the zygoma and rises 
between the orbits. 

I can find no name based on the large northern red fox. 

Desmarest, in 1820, called the * cross fox * Canis decussaiuSj and refers 
to Geoffroy Collection du Museum.* It is given as an inhabitant of 
"UAm^rique Septentrionale." As all three races of our red fox occa- 
sionally show this color phase, the name cannot be said to apply to one 
more than another. 

Desmarest's C. argeiUaUis is said to inhabit America and Asia. Canis 
argentatus ' The silver fox ' dates (so far as I can ascertain) from Shaw's 
General Zoology, 1800-1826, and is based on Pennant, who says it in- 
habits the forests of Louisiana (in his day the whole lower Mississippi 
Valley). This name must therefore have been given to the * silver gray ' 
phase of the Southern red fox T'^ penmylmnica typica. 

Richardson in Fauna Boreali-Americana, 1829, gives three * red foxes ' : 

Caim ( Vufpes) fulvtis ( Desmarest). f 

Canis fulvus var. ^ decussatus (Geoffroy, Coll. du Mus.). 

Canis fulvtis var. y argniiatus (Desmarest). 

Richardson's Canis fnlims\» not Vulpes penmylmnica typica^ but the sub- 
species named Vulpes macrourus by Baird in 1852. Richardson assigns 
no different range to his var. argeniatus, which must be assumed to be 
the * silver gray ' phase of the same form. He quotes a description of 
var. decussalus from Josej)h Sabine's Appendix to Franklin's Journey, 
1823, p. 656. All Sabine says as to locality, under the head of this va- 
riety, is "The specimen received from Capt. Franklin and that from the 
Hudson Bay Company nearly correspond." The animal described might 
have been an example of any for«i in the ' cross ' phase and most prob- 
ably was the prairie fox, V. penusglmnica tnacroura (Baird). 

While all our re<l foxes sometimes present the various different color 
phases, still * cross ' and * silver gray ' foxes are more common northward. 
This corresponds with the general tendency among our mammals which 
are subject to melanism. It is now known that black woodchucks and 
black gray squirrels are more often met witli at the northern part of the 
range of these species, and the same will probably prove to be the case 
with many other species. 

* This reference I have been unable to verify, only one copy of the work 
l)eing known to exist, and that in the Paris Museum. Under the head 
of Canis decussalus Geoff, in Nouveau Dictionnaire D'Histoire Naturelle, 
1816, vol. 6, p. 518, appears the following, apparently written by Desma- 
rest : ** Cette espoce est du nord de I'ancien continent. Selon M. Cuvier 
elle ne differe |)oint de celle du renard commun." From this I infer that 
Geoffroy gave the name Canis decussalus to the European 'Cross Fox.* 

t Canis fulvus of Desmarest, 1820, is, of course, antedated by Canis vulpes 
var. ^ pennsylianicus Boddsert, 1785, as shown by Gray (P. Z. S., 1868 
p. 518). 
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Amon«f the botanical explorers who have done important work 
in North America, John Jeffrey is one of the most obscure. It 
has been known that he was a Scotchman, that about the year 
1850 he was sent to our northwest coast by patrons of botanical 
science in Edinburgh, and that he made important collections; 
but it is not known* in what town or in what year he was born 
nor in what country or in what year he died. One very rare 
pamphlet, issued in the year 1853, which contains descriptions 
of Pinus jeffreyi and a few other new species, and has been seen 
by few American botanists, indicates that he had visited the 
coastal region of Oregon and tlie mountains of northern Califor- 
nia. It has not been known that ten other pamphlets or circu- 
lars regarding his work are in existence, and that Jeffrey traveled 
from Hudson Bay to the Rocky Mountains of British America 
and the shores of the Pacific Ocean, and frotn the mouth of the 
Gila River, in Arizona, to the Fraser River, in British Columbia. 

Through the kindness of Professor Isaac B. Balfour, of Edin- 
burgh, and Professor C. S. Sargent, of the Arnold Arboretum, a 
mass of documents, both manuscript and printed, relative to 
Jeffrey and his work has been placed in my hands for examina- 
tion, a courtesy which I have to acknowledge with grateful ap- 
preciation. From these papers the following sketch has been 
chiefly drawn : 

♦According to Britten and Boiilj?er, Biographical Index of British and 
Irish Botanists, 1893, p. 93. 
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On the 22d of November, 1849, was held at the Botanical Gar- 
dens in Edinburgh a meeting of "gentlemen interested in the 
promotion of the arboriculture and horticulture of Scotland." 
This meeting resulted in a decision to send to western North 
America a botanist, who should collect the seeds of trees, shrubs, 
and other plants suitable for horticultural purposes, in the re- 
gion traversed by David Douglas, " to complete his researches, 
and to extend them into those parts of the country not fully 
explored by him." It was decided to raise the necessary funds 
through subscribers, who should share in the specimens received 
from the collector. 

The subscribers formed themselves into an organization, under 
the chairmanship of Professor J. H. Balfour, designated in their 
official proceedings as the " Oregon Botanical Association." The 
work of their collector was called usually the ** Botanical Expe- 
dition to Oregon," sometimes the " Oregon Botanical Expedi- 
tion." Eleven quarto circulars of one to four pages each (in 
one case with five lithograph plates), issued to the members of 
the association by Andrew Murray, its secretary, have been ex- 
amined by the writer — doubtless a complete set — and from the 
miscellaneous dates, numbers, and localities given in them the 
itinerary of the collector has been compiled. 

November 20, 1850, Mr. Murray reported, on behalf of an ex- 
ecutive committee, that the services of Mr. John Jeffrey had been 
secured, and that with authentic credentials and the hearty 
cooperation of the Hudson's Bay Company he had sailed from 
London early in June, 1850, for Hudson Bay. 

On April 7, 1851, Jeffrey wrote Professor Balfour from Jasper 
House, in the British Rocky Mountains, on the headwater of 
the Athabasca River, stating that he had left York Factory, on 
Hudson Bay, August 20, 1850, and reached Cumberland House, 
on the Siiskatchewan River, October 8, where he remained till 
the early part of January, 1851. He had then proceeded up the 
Saskatchewan to Edmonton House, overland to the Athabasca, 
and up that river to Jasper House, where he arrived March 21. 
A small and unimportant collection from the eastern side of the 
Rockies was shipped about this time and reached Edinburgh 
late in the year. 

From Jasper House Jeffrey crossed the Rocky Mountains at 
Athabasca Pass, between Mount Brown and Mount Hooker, and 
coming to the Columbia River at the point where it bends ab- 
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ruptly around the northern end of the Selkirk Mountains, de- 
scended it to Fort Colville, on the Columbia a few miles above 
the mouth of Colville River, in the present state of Washington. 
He arrived at this place about May 13, 1851. 

On July 9 Jeffrey was at the junction of the Okanogan and 
Similkameen (spelled by him Semekemele) rivers, in Washing- 
ton, just south of the present British boundary, having reached 
that point doubtless by descending the Columbia river from 
Fort Colville to the mouth of the Okanogan and following the 
latter to its forks. He then ascended the Similkameen and its 
branch, the Tulameen, stopping at Campment des Femmes, near 
the mouth of Otter River, a northern tributary of the Tulameen, 
and proceeded across the country westward to Fraser River. 
He appears to have descended immediately to Vancouver Island, 
for the circulars mention certain plants collected there in July, 
1851, and then to have returned to the Fraser. He went up 
this river at least as far as 50° 23' north latitude, collecting from 
August 11 to September 27 to an altitude of 6,000 and even 
8,000 feet in the mountains east of the river. He made collec- 
tions also in the autumn on Mount Baker, in extreme north- 
western Washington, one entry being as late as October 2. 

The winter of 1851-'52 and the following spring, until at least 
April 24, Jeffrey spent on Vancouver Island, probably at Vic- 
toria. In May, 1852, he was at Fort Nisqually, Washington, at 
the head of Puget Sound, and in the same month he went on 
southward to Fort Vancouver (site of the present town of Van- 
couver, Washington), on the Columbia River. Remaining here 
for about two months, he next engaged in an expedition, from 
about August 1 to November 1, to the valleys of Umpqua, 
Klamath, Trinity, and Rogue rivers, Siskiyou Mountains, Cas- 
cade Mountains, and Mount Shasta, all in southern Oregon and 
northern California. On December 4, 1852, he was on Mount 
Jefferson, in the Cascade Mountains of Oregon, about latitude 
44°. 

Jeffrey passed the winter of 1852-'53, like the preceding one, 
on the lower Columbia. In the following season, 1853, he re- 
peated in part his work of the preceding year, collecting in the 
Umpqua Valley and the Siskiyou Mountains on Clear Creek, 
Mount Shasta, Applegate River, Scott Mountain, and the Coast 
Range, on the Sierra Nevada in latitude 38°, in the Sacramento 
Valley, and the American fork of the Sacramento, and at San 
Francisco Bay. 
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The plants of this season s collecting, 1853, from the localities 
mentioned above, were the last that Jeffrey sent to Edinburgh, 
and his employment by the association practically ceased at 
this time, his original contract being for three years' service. 
The following extract from a letter received by Andrew Murray 
in Edinburgh from his brother, W. Murray, who was living at 
San Francisco, gives a hint of Jeffrey's probable movements : 

**San Franctsco, 19 May, 1854- 
** I yesterday received your letter enclosing one for Jeffrey. * * * 
" I went again to McKinlay, Garrioch & Co., and they have deciphered 
his address to be Fort Yuma, on the Gila River (just where it joins the 
Colorado), where he says he will probably be until the Ist of August, and 
directs his lettera to be forwarded by Adams & Co.'s Express to the care 
of their agent at San Diego, Mr. F. Ames. 

"I accordingly put his letter in an envelope addressed in conformity 
with these instructions and took it to Adams & Co.'s Express. * * * 

**They, MuKinlay, Garrioch & Co., say he is a haixl working, enthu- 
siastic, very steady, and temperate man, and that just before starting for 
San Diego he was some three weeks arranging the proceeds of his excur- 
sions, and they doubt not that he despatched them. He had been for 
some weeks sick before that, which accounts for part of the long stay in 
San Francisco. * * * 

** I met the consul just now and he said he had received another letter 
for Jeffrey. I forwarded it along with yours. The consul says that he 
(Jeffrey) never called at the consulate ; that there had been quite a budget 
of letters and other things there for him, which have since l>een forwarded 
to him by McKinlay, Garrioch & Co. at the same time as your previous 
letter. * * * 

" You will possibly think that I ought to have been able to find out 
Jeffrey while he was here, but at that time I neither knew that McKinlay, 
Garrioch & Co. were acquainted with him, nor that Allan, Lowe & Co. 
were connected with the Hudson's Bay Co." 

Mr. John Ballender, who knew Jeffrey at Fort Vancouver in 
1852 and 1853, writing to Andrew Murray under date of Feb- 
ruary 1, 1854, gives a brief outline of Jeffrey's movements in those 
years, and says : 

** If this can be in any way of service to you I shall be most happy, as 
I feel very anxious respecting the fate of poor Jeffrey, knowing well that 
if he followed up the route hinted to me he had some dangers of no very 
trifling nature to contend with." 

No further information about Jeffrey appears to have reached 
Edinburgh, but to those who know the terrible chances taken 
by a man attempting a trip to Yuma in the fifties, alone, there is 
little doubt that he perished of thirst upon the Colorado Desert. 
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One of the principal native food plants of several Indian 
tribes on our Northwest coast and in the northern Rocky Moun- 
tains is the camas plant, a member of the family Liliaceae, bear- 
ing a raceme of blue flowers and having a starchy edible bulb. 
It commonly passes under the technical name Camaseia esculenia^ 
a name which, it now appears, cannot be maintained. 

In the year 1813 Ker, in the Botanical Magazine, plate 1574, 
figured and described a SciUa esculenta^ the plants on which it 
was based having been grown at Eraser's nursery, Ijondon, from 
stock imported into England by Thomas Nuttall. It is neces- 
sary at the outset to identify this plant of Ker's. 

From the description and the plate, no one would question 
that the original Scilla esculenta is the plant commonly called 
Camnssia fraserij but the supplementary statement made by Ker 
on the strength of a communication from Pursh, that it serves 
** as a principal article of food '' to '* certain Indians in the neigh- 
borhood of the [upper] Missouri River" throws doubt on this 
identification, for this statement cannot apply to Camama fraseri. 
A knowledge of the origin of the plant sent to England by Nutt- 
all would settle the matter, for the ranges of Camasda fraseri and 
C escidenta are separated by a wide stretch of territory, the arid 
Great Plains. Ker does not give the desired information, but 
fortunately Nuttall himself, in his Genera of North American 
Plants, published in 1818, says, page 219 : ** In the spring of the 
year 1810 I discovered this plant near the confluence of Huron 
river [in the State of Ohio] and I^ke Erie. I have since found 
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it abundantly in alluvial situations a few jniles from St. Louis, 
Louisiana [that is, 8t. Louis, Missouri], and more recently very 
plentiful on the lowest hanks of the Ohio." From this it is 
clear that Nuttall did not get his specimens on the upper Mis- 
souri in his journey of 1810 to a point near the Mandan Indian 
villages of North Dakota, and indeed the camas plant does not 
extend so far east. The possibility that Nuttall had sent to 
P^ngland living bulbs brought back from the Rocky Mountains 
by Lewis and Clark may be dismissed by the lack of any direct 
evidence to that effect, as well as by the facts that none of Lewis 
and Clark's plants are mentioned in Eraser's Catalogue, and that 
Pursh, who went over their specimens and from them described 
the camas plant, had not living specimens but only dried ones. 
The plants which Nuttall sent to Fraser probably came from 
the St. Ijouis, as opposed to either the Lake Erie or the lower 
Ohio localities, for Fraser s Catalogue contains several other 
plants labeled as coming from the vicinity of St. Louis ; none 
from the other two places. 

This identification of Ker^a Scllla esculenta as the equivalent of 
CamaBsia fraseri^ the plant of the upper Mississippi Valley re- 
gion, not only is satisfactory on geographic and descriptive 
grounds, but it agrees with the identifications of Torrey* and 
\Vatson,t and with the doubts expressed by Ker,J Hooker,§ and 
Lindley II as to its identity with the northwestern plant. The 
name ScUla escidenta being, therefore, not available for the camaa 
plant, the name given it by Pursh in 1814, PhaUingium qimmash, 
is the oldest. 

In the matter of generic names these plants have been well 
supplied. Scilla is now considered a distinct genus, and Pha- 
langium is a synonym of Anthericum. Various authors recog- 
nizing the camas plant as not congeneric with either of these 
have given it a new genus name, such as Sitocodium Salisb., 
Lemotris Raf., Hulbedulis Raf., and Camassia Lindl., but Dr. 
Britton has recently brought to light a name older than any of 
these, namely, Quamasia. This was published by Rafinesque in 
1818 in the American Monthly Magazine, second volume, page 

*Pac. K. liep. 4: 147. 1857. 
tProc. Am. Acad. 14: 241. 1879. 
t Bot. Mag. 38: /. 1574. ISl.'?. 
§ Bot. Mag. 54 : i. 2774> 1827. 
II Bot. Reg. 18 : t. 14S6, 1832. 
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265. In this publication, which was a review of PurshV Flora, 
Rafinesque renamed Pursh's Phalanglum qnamash as Qnainasia 
eaculenla^ thu!^ giving to the camas plant its first name as a dis- 
tinct genus. 

The generic name Cyanotris of Rafinesque has given botanists 
some trouble from its citation as an equivalent of Camassia. It 
appears that Rafinesque twice published this generic name, ap- 
parently using it each time in a different sense. His first pub- 
lication of it was in 1818 (not 1811 as cited in the Index Kewen- 
sis), on page 356 of the third volume of the American Monthly 
Magazine, where he described under the name Cyanotris sclUoides 
a plant which has been referred sometimes to the northwestern, 
sometimes to the eastern Camassia. On geographic grounds, 
however, it cannot be the northwestern plant, and if it is the 
eastern plant Rafinesque's brief description is not altogether cor- 
rect, for the leaves are not oblong-lanceolate nor is the capsule 
trispermous. In the following year, on page 192 of the fourth 
volume of the same journal, Rafinesque again published the 
name Cyanotris, this time basing it upon Michaux's Helonias 
angustifolia, a plant which is referred by recent authors to Zy- 
gadenus. 

The citation and synonymy of the genus Quamasia are as 
follows : 

Quamasia Raf. 

Quamasia Raf., Am. Month. Mag. 2: 265. February, 1818. 
Cyanotris Raf., Am. Month. Mag. 3: 356. September, 1818. Not Cy- 
anotris Raf. 1819. 

Lenwlris Raf., Fl. Tellur. 2 : 26. 1836. 
BulbediUis Raf, Fl. Tellur. 2 : 26. 1836. 
Qtmassia Lindl., Bot. Reg. 18: t. I486. 1832. 
Sitocodium Salisb., Gen. PL Fragm. 27. 1866. 

A rough synopsis of the species, with the principal biblio- 
graphical references, may be useful to students who desire to 
make a critical study of the group. 

* Perianth more than 18 millimeters in length . 

t Perianth nearly regular ^ ita parts commonly connirent above tlie ovary wlwii 
withering^ 6 to 9-nerredy usually 7-nerved. 

Qaamaaia leiohtiiDii (Baker). 

Chlorogalum leichiUnii Baker, Gard. Chron. new ser. 1: 689. 1874. 
Camassia escxdenta leieldlinii Baker, Bot. Mag. 103 : t. 6287. 1877. 
Camassia leichdinii Wats. Proc. Am. Acad. 20: 376. 1885. 
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A species with flowers from dark blue to white, the bulbs eaten by the 
aborigines. It apparently ranges from the Cascade Mountains of Wash- 
ington and Oregon westward to the Pacific, northward to Vancouver 
Island, and southward along the coast to the vicinity of San Francisco. 
It was described from white-flowereil specimens cultivated in Europe 
ftom material collected in British Columbia by John JeflfVey in 1851. 

ft Perian^ dearly irregular^ /iv€ of its parts ascending ^ the other deflexed, 
all of them S to S-nervedy usuaUy S-nerved, seldom connivent above the ovary 
when withering, 

t Stems few to several in a cluster , commonly 60 to 80 centimeters high ; leaves 
usually 9 to 3.5 centimeters broad ; capstdes obtuse at the apex, much exceeded 
by their pedicels. 

Quamaaia oasiokii (Wats.). 

Camassia cuslckd Wats. Proc. Am. Acad. 22 : 479. 1887. 

The largest species of the genus, its flowers pale blue. The species is 
known only from the original locality, " slopes of the Eagle Creek [also 
known as Wallowa and Powder River] Mountains, [north] eastern Ore- 
gon, at 4,000 to 6,000 feet altitude," where it grows ** on hillsides instead 
of in wet meadows," while its bulb is ** nauseous, pungent, and inedible." 

XX Stems commmdy single^ usually SO to 60 centimeters high; leaves seldom 
exceeding 2 centimeters in width ; capsules broadly acute at the apcx^ equaling 
or exceeding their pedicels. 

Qaamasia qaamash (Pursh). 

Pfialangium guamash Pursh, Fl. Am. Sept. 1: 226. 1814. 

Quamasia escutenta Raf. Am. Month. Mag. 2: 265. 1818. 

Anthericum escuLentum Spreng. Syst. Veg. 2 : 84. 1825. 

Camassia escutenta Lindl. Bot. Reg. 18: t. I486. 1832. 

Camassia quamash Greene, Man. Bay Reg. Bot. 313. 1894. 

Flowers usually dark blue, varying occasionally to white. This is the 
original camas plant of Lewis and Clark, who brought from the head- 
waters of the Missouri, in western Montana, the specimens on which 
Pursh's description was based. It extends westward at least to the Cas- 
cade Mountains of Washington and Oregon, and the Sierra Nevada of 
northern California, reaching southward into northern Nevada and Utah. 
It grows typically in so-called camas meadows, where the basaltic soil is 
very soft and wet in spring, but exceedingly hard and dry later in the 
season. The bulbs are still an important food among the Indians in 
many localities. 

** Perianth less than 18 miUimtters in length. 

t Pedicels longer than the bracts ; anUiers at)OUt 3 millimeters in length. 
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Quamasia howellii (Wats.). 

OamasHia howellii Wats. Proc. Am. Acad. 25 : 135. 1890. 
; Perianth described as pale piiri^le, the capsules, about 6 millimeters in 

■ length, borne on pedicels three to four times as long. The species is 

known only from Grant's Pass, in southwestern Oregon. 

if Pedicels shorter than the bracts; anthers abotU S millimeters or less in 
length. 

Quamasia eaculenta (Ker). 

Phalangium esculenltim Nutt. in Eraser's Cat. 1813. Nomen nudum. 

Scilla esculenta Ker, Bot. Mag. 38 : t. 1754. 1813. 

Pfmlanffium escul^ntum Nutt.; Ker, Bot. Mag. 38: /. 1S74. 1813. As 
synonym. 

f Cyanoiris scilloides Raf. Am. Month. Mag. 3: 356. 1818. 

Lemotrys hyacinthina Raf. Fl. Tellur. 3: 51. 1836. 

Camassia fraseri Torr. Pac. R. Rep. 2 [pt. 4] : 176. 1855. 

SciUafraseri Gray, Man. ed. 2. 469. 1856. 

Sitocodium esculentum Salisb. Gen. PI. Fragm. 27. 1866. 

Quamasia hyacinthina Britton in Britton & Brown, 111. Fl. 1 : 423. fig, 
1018. 1896. 

-Sbi/to a/i^M«to Engelm. & Gray, Bost. Journ. Nat. Hist. 5: 237. 1845. 

Camassia fraseri angusta Torr. & Gr. Pac. R. Rep. 2 [pt. 4] : 176. 1855. 

A plant with pale blue flowers, popularly known as the " wild hyacinth." 
It ranges almost throughout the Mississippi Valley, from western Penn- 
sylvania to Wisconsin, Kansas, and south westward to central Texas. 

The two synonyms last cited belong to a narrow-leaved small-flowered 
plant (leaves seldom exceeding 6 millimeters in width, and perianth about 
6 millimeters in length, as opposed to 8 to 12 millimeters and 10 milli- 
meters respectively in the typical plant), originally collected by Lind- 
heimer at New Braunfels, in central Texas, and said to extend to Louisiana 
and Missouri. Though considered a variety of this species by most au- 
thors, it merits critical study in the field, as, if the difference in time of 
flowering cited by the describers prove constant, it is probably a distinct 
species. 
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DESCRIPTION OF A NEW VOLE FROM OREGON. 
BY GERRIT S. MILLER, Jr. 



A small species of Mlcroim of the nnrms group, represented by 
twelve specimens from the Willamette Valley, Oregon,* may be 
named and described as follows : 

Miorotaa oanicaadas sp. nov. 

Type from McCoy, Oregon. Adult c?, No. 7584 1 , U. S. National Museum, 
Biological Survey collection. (Collected December 1, 1895, by B. J. Breth- 
erton.' Original No. 2119. 

General characters. — Size and proportions about as in Microtus nanus 
(Merriam), but color yellower and less grizzled, and tail usually nearly 
uniform grayish above and below; skull broa<ler than in M. nanus, with 
rounder audital bullae and differently shaped bony palate. 

Color. — Head, back, and sides umber-brown thickly sprinkled with 
blackish hairs, the ground color darker on head and paler on sides, where 
it shades rather abruptly into color of belly; ventral surface grayish 
white, faintly marked with yellowish ; fur everywhere deep plumbeous 
at base, this color showing through irregularly on belly and throat; tail 
whitish gray, slightly paler below and darker at tip. 

The exact shade of brown varies, but it is always yellower than in 
M. nanus, and seldom shows any approach to the peculiar grizzled ap- 
pearance characteristic of the latter. The tail occasionally has a toler- 
ably well-defined dark dorsal stripe, but in t^ie great majority of speci- 
mens (taken in March, April, October, November, and December) it is 
scarcely visible. 

*Two from Beaverton (Nos. 371 and 372, Miller collection), and ten 
from McCoy (Nos. 75834-75842 and 75844, U. S. National Museum, Bio- 
logical Survey collection), the latter kindly placed at my disposal by Dr. 
C. Hart Merriam. 
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ShulL—FuWy grown skulls vary from 22.6 to 24.6 mm. in basilar length 
and from 14.6 to 15.6 in zygomatic breadth; brain case broader and 
deeper than in M. nanu»; audital bullae flatter and rounder; bony palate 
with excessively shallow lateral pits. 

Teeth.— The enamel pattern, like that of the other members of the immiii 
group, is that of the typical or tetramerodont species of the subgenus 
Microlus, 

Measuremenis. — Type specimen: total length, 1.35; tail vertebrae, 33; 
hind foot, 20. Average of eight adult topotypes: total length, 141 ; tail 
vertebne, 35.7; hind foot, 20. (All measurements from fresh specimens 
by collector.) 

General remarks. —Microlus fianus, M. canicaudas, and M. mogoUonensis 
form a group of closely related species which in size, general appearance, 
and cranial and dental characters differ noticeably from other American 
members of the genus, but strikingly resemble the European Microtia 
arralis. So close is this resemblance that it is possible to select skulls of 
M. mogoUonensis (the smallest member of the group) from San Francisco 
Mountain, Arizona, that are practically indistinguishable from skulls of 
M. arvidis taken in Slavonia. The only constant cranial characters to 
distinguish the skulls of these two species appear to be the slightly bmader 
rostrum, more flaring zygomata, and wider, less squarely truncate in- 
terpterygoid fossa of mogoUonensis. Externally the resemblance is no less 
close, for Jf. arvalis has the same short tail and small hind foot as the 
American species, while in color it differs only in a somewhat yellower 
cast. 

The three American species are distinguished from each other by the 
following characters : 

M. mogoUonensis (Mearns).— Total length, 132.2; tail vertebrae, 28.3; 
hind foot, 18 (average of eight adults) ; general color grizzled yellowish 
brown; tail indistinctly bicolor; basilar length of skull about 21 milli- 
meters ; nasal branches of premaxillaries considerably extended back of 
nasals; audital bullie roundish; bony palate with lateral pits very deep. 

M. )iani« (Merriam). — Total length, 140; tail vertebrte, 37.7; hind foot, 
18.9 (average of nine adults) ; general color grizzled grayish brown ; tail 
distinctly bicolor; basilar length of skull about 23 millimeters; nasal 
branches of premaxillaries slightly extended back of nasals; audital 
bulla) subfusiform ; palate with lateral pits moderate. 

}f. canicaudus Miller.— Total length, 141 ; tail vertebi*se, 35.7 ; hind foot, 
20 (average of eight adults) ; general color uniform umber-brown ; tail 
indistinctly bicolor; basilar length of skull about 23 millimeters; nasal 
branches of premaxillaries scarcely extended back of nasals ; audital bullae 
roundish ; palate with lateral pits very shallow. 
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A SPECIES OF SHEARWATER (PUFFINUS ASSIMILIS 
GOULD), NEW TO THE NORTH AMERICAN FAUNA. 

BY JONATHAN DWIGHT, JR., M. D. 



A specimen of a strange Shearwater was sent to me some 
time ago by Mr. R. J. Boutilier from Sable Island, Nova Scotia, 
where it struck the west end light-house on September 1, 1896. 
It was submitted to Mr. Robert Ridgway, Dr. J. A. Allen, and 
Mr. William Brewster for examination, all of whom, in the ab- 
sence of any material for comparison, naturally hesitated to 
express positive opinions as to its identity. There can be little 
doubt, however, that it is referable to the Allied Shearwater 
(Faffiaiis asslmiliii)^ a species described by Gould,* from New 
South Wales, Australia, and found by later observers at several 
other points in the South Pacific Ocean. There are no speci- 
mens apparently in North American museums. It appears to 
be the smallest of the Shearwaters, in spite of certain discrepan- 
cies in the measurements of several writers. The dimensions as 
given originally by Gould differ considerably from those recently 
published by Salvin,t and those of my bird come nearly midway 
between the two, except that the bill of my bird is shorter than 
the bills described. Gould's statement that 21 inches is the 
length of bill is surely a misprint. . In color my specimen corre- 
sponds exactly with the descriptions of P. assimills^ especially the 
upper parts "slaty-black rather bluer than P. obscurus,^^ which 
species, besides being larger, differs in having dusky under tail 

♦Proc. Zoul. Soc, 1837, p. 156. 
fCat. Birds, British Mus., vol. XXV, 1896, p. r>Si. 
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coverts. It corresponds, too, with Gould's colored plate (Birds 
of Australia, vol. vir, 1848, pi. 59). Salviii considers P. audabonl 
a synonym of P, obscurus, and P. subalarh also has dusky under 
tail coverts. Another small species hiis been described, /*. ele- 
ganSy but the feathers of the back of this bird are edged with 
white. These are the only species to which my specimen is very 
closely related. It shows evidences of moult, for many of the 
body feathers are just sprouting, and several of the rectrices are 
barely out of their sheaths. It may be described as follows : 

Puffinaa asaimilia. 

Entire upper parta, including head, nape, back, wings, tail coverts, and 
tail, bluish slate black, the greater wing coverts obscurely tipped with 
white; entire lower parts, including under wing coverta, axillaries, and 
under tail coverts, pure white. The black and white blend along a fairly 
definite line, passing through tlie lores and eye and down the sides of the 
neck, losing itself beneath the folded wing. The coverts of the outer 
edge of the wing beneath and the outermost of the under tail coverts are 
faintly dusky. The primaries beneath are dingy white along the inner 
webs nearly to the apices. Bill, in dried specimen, slate black. Tarsi 
and feet brownish black, webs between the toea yellowish. 

Length in inches, about 11 ; wing, 6.80; middle rectrix, 2.90; tarsus, 
1.36; middle toe, 1.38; middle toe with claw, 1.61; bill, culmen, 0.97; 
gape, 1.35; from nostril, 0.70; depth at nostril, 0.17 ; width at nostril, 
0.17; unguis, 0.47. 

The capture of the Allied Shearwater at Sable Island simply 
extends the range of a pelagic species, one of a large family of 
ocean wanderers. It has strayed several times to the Madeira 
Islands, but its natural habitat is the South Pacific Ocean, in 
the vicinity of New Zealand and Australia. Its occurrence at 
Sable Island is of course purely accidental and constitutes the 
first and onlv record for North America. 
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DESCRIPTIONS OF TWO NEW RED BACKED MICE 
(EVOTOMYS) FROM OREGON. 

BY C. HART MERRIAM. 



The field parties of the U. S. Biological Survey, while at work 
in the southern part of the Cascade Range in Oregon last sum- 
mer, obtained two undescrihed species of Evotomys. The firyt 
of these was found in the Hudsonian zone at Crater Lake, on 
top of Mt. Mazama ; the other in the Transition zone of tlie 
Rogue River Valley at Prospect, at the west base of Mt. Mazama. 

The Crater Lake animal, named E. mazama after the moun- 
tain on whose summit Crater Lake is situated, is an alpine 
species and seems to be very distinct from any heretofore de- 
scribed. It was also found by us on Mt. Hood. The affinities 
of the Rogue River animal seem to be in the direction of E. call- 
joniicns. 

The new species may be known from the following desccii)- 
tions : 

Evotomys mazama sp. nov. 

l\f}}e from Crater I^ke, south end of Cascade Range, Ore|?on. No. 
7991:5, '^ ad., U. S. Nat. Mus., Biological Survey collection. Altitude 7000 
feet [2130 meters]. Collected August 15, 1896, by C. Hart Merriam and 
Vernon Bailey. Original No. 076."). 

Gmeral characters. — Size rather large; tail long for an Enptomf/n; ears 
medium or rather short ; coloration rather pale; dorsal area relatively 
pale and not well defined. 

Otlor. — Sides of head and body, and head from now* to forehead, pale 
gray or grayish ash ; dorsal area pale dull chestnut, varying to pale rusty ; 
under parts huffy white, the plumbeous under fur showing through ; 
16— Biol. Soc. Wash., Vol. XI, 1897 (71) 
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tail bicolor, with sharp line of demarkation; upper side dusky, under 
side white ; fore and hind feet white. 

Cranial characters. — Skull large, rostrum long, especially as seen from be- 
low ; braincase large and strongly subquadrate, flattened above ; zygomata 
strongly spreading, the anterior root standing out rather abruptly from 
rostrum ; audital bullae large and strongly inflated ; incisive foramina 
very long; enamel loops of molar teeth not crowded ; those of last upper 
molar more irregular than usual. 

i?^m«rib.— Contrasted with Evotomys ohscurus from the west base of Mt 
Mazama, E. mazama may be distinguished by its much paler coloration, 
longer tail, and by the dimnet»s or absence of the dusky patch on the 
foreleg just above the ankle. The skull differs from that of obscttms in 
the much greater length of the rostrum and incisive foramina. The 
crowns of the molar teeth are longer, and the loops less crowded. 

Measarementn. — Type specimen, r^ adult: total length, 160; tail verte- 
bne, 54 ; hind fool, 19. Average of four adult c? from type locality : 
total length, 157; tail vertebrse, 52; hind foot, 18.75. 

Evotomys obscarns sp. nov. 

Tifpe from Prospect, Upper Rogue River Valley, Oregon (at west base 
of Mount Mazama, altitude about 2000 feet or 800 meters). Ty|)e No. 
80413, c? ad., U. 8. Xat. Mus., Biological Survey collection. Collected 
August 29, 1896, by Edward A. Preble. Original No. 1455. 

General characters.— H'lze rather large, tail medium ; coloration dark ; 
doi*sal area dull and ill defined. 

Color. — Sides of head and body and head from nose to forehead dark 
gray or grayish bister ; dorsal area very dull umber brown, passing gradu- 
ally into color of sides ; under parts buffy white, the plumbtious basal fur 
showing through; tail sliarply bicolor, dusky above, whitish beneath; 
fore and hind feet soiled white; ankle and foreleg from elbow to wrist 
dusky. 

Cranial charades.— SknW short, particularly the rostnim ; braincase 
subquadrate and mixlerately flattened, but less flattened than in Vt,'. ma- 
zama; zygomata bowed well outward, the anterior base standing square 
out from rostrum ; audital bullte large; crowns of molar teeth short, the 
loops crowded ; incisive foramina short. 

Remarks. — Evotomys ohscurus is very much darker than E. mazama^ and 
has a decidedly shorter tail. In general form the skull resembles that of 
E. mazama, but it is slightly smaller, the rostrum and incisive foramina 
are decidedly shorter, and the braincase is less flattened. The crowns of 
the molar teeth are shorter, and the enamel loops much more crowded. 
Externally the animal renembles Evotomif.H occkimialis from the Puget 
Sound country. The skull, however, differs strikingly from that of occt- 
dei^lalist the latt-er l)eing narrow and smoothly rounded like a small 
Peromyscus. Probably E. ohscurus is more nearly related to E. califarnicus 
of the northwest coast region of California than to any other species. 

Measurements. — Type specimen: total length, 155; tail vertebrae, 47; 
hind foot, 17. Average of three specimens from type locality: total 
length, 148; tail vertebrae, 46; hind foot, 17. 
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THE VOLES OF THE SUBGENUS CHILOTUS, WITH 
DESCRIPTIONS OF NEW SPECIES. 

BY C. HART MERRTAM. 



Heretofore only a single species of Baird's subgenus Chihtus 
has been recognized — the ^Arvkola oregoni'' of Bachman, wliich 
inhabits the coast region of Oregon. 

While making a Biological survey of the Crater Lake region, 
in the southern part of the Cascade Range in Oregon, last August, 
Mr. Vernon Bailey and I secured a new member of the group. 
It is apparently an alpine species and differs strikingly from 
M, oregoni in much paler coloration and shorter tail. A third 
form, also having a short tail, but much darker than either oregoni 
or the Crater I^ke 8i)ecies, was obtained by Mr. Streator at 
. Agassiz, in British Columbia. The three forms constitute a very 
compact group (subgenus Chilotus Baird), differing from all the 
other Voles in a combination of characters which have been so 
recently summarized by Mr. Gerrit S. Miller, Jr., in his admirable 
paper on Tfie Genera of Voles and Lemmings^ that it is unneces- 
sary to repeat them here. The subgenus is restricted to the 
northwest coast region, where it ranges from the northwestern 
corner of California (Crescent City) to southern British Colum- 
bia (Port Moody and Agiissiz). The extreme northern and 
southern limits of its range have not been determined. M, bairdi 
is clearly a mountain animal, confined to the Cascade Range, 
but the data at present available are not sufficient to admit of 
mapping the distinctive ranges of oregoni and serpens, 

* Nortli Am. Fauna, No. 12, pp. «0-62, July, 1896. 
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The thre^ species here recognized agree almost exactly in size, 
the only difference being that the tail of oregonl is about 10 milli- 
meters longer than that of either of the others. In color oregoni 
holds an intermediate position, bairdi being the palest and serpens 
the darkest of the three. 

Following are descriptions of the known species : 

Microtas oregoni (Bachman.) 

Arvicola oreqani Bachman, Journ. Acad. Nat. Sci., Phila., VIII, pt. 1, 60- 
61, 1839. 

Type locality. —Astorisi, Oregon. 

General chamctevH. — Size rather small; pelage short and coarse with a 
decided * i>epi)er and salt' appearance : tail longer and ears more promi- 
nent than in the other members of the subgenus. 

Color. — Upper parts brownish bister; under parts dark, more or less 
washed with buffy ; tail blackish above, paler below. 

Cranial characters. — Compared with the other known members of the 
subgenus (bairdi and serpens) the braincase is narrower, less flattened, an<l 
less subquadrate, the interparietal larger and more squarely rectangular, 
the zygomata more strongly bowed outward, the frontal more distinctly 
grooved interorbitally, and the ascending arms of the premaxillse longer. 

MeaiturernerUs.—' An adult c? fi'om type locality: total length, 140; tail 
vertebrae, 42 ; hind foot, 17. 

Microtas bairdi sp. nov. 

Ti/fte from Glacier Peak, Crater I^ke, Oregon (altitude about 7S0O feet, 
or 2350 meters). No. 7^)906, ? ad., U. S. Nat. Mus., Biological Survey 
collection. Collected August 24, 1896, by C. Hart Merriam and Vernon 
Bailey. Original No. 5813. 

(lemral characters.— ^iza small, a little smaller than M. oregoni; ears 
and tail rather short ; coloration pale. 

Color. — Upj>er parts uniform rather pale grayish bister, with a faint 
reddish brown cast, and glOvSsy ; under parts whitish, the plumbeous basal 
fur showing through; tail bicolor; dark above, whitish beneath; feet 
soiled whitish ; nose dusky. 

Cranial characters. — Skull rather small and flat; braincase subquadrate 
(broad in type specimen) ; zygomata bowed well outward ; rostrum short; 
audital bullee large and well rounded ; incisive foramina short, not reach- 
ing nearly to incisors. Compared with M. oregoni the rostrum as seen 
from al)ove is much shorter. 

The dental characters are those of the subjreiuis (^hiloius. 

Remarks. — This interesting new Vole may be distinguished at a glance 
from 3f. oregoni by its shorter ears and tail and very much paler color. I 
have namini it in honor of Professor Baird, who flrst recognized and 
named the subgenus. 
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}fea$urement8.'-Type specimen ( 9 adult) : total length, 131 ; tail verte- 
brae, 33; hind foot, 17.5. A young adult c? from type locality: total 
length, 130; tail vertebrse, 32 ; hind foot, 17. 

MicrotuB serpens sp. nov. 

Ti/pe from Agassiz, British Columbia. No. 76303, ^ ad., U. S. Nat. Mus., 
Biological Survey collection. Collected December 2, 1895, by Clark P. 
Streator. Original No. 5068. 

General c/wircwrf^ra.— Similar to M. oregoni^ but tail much shorter ; color 
darker; pelage much softer and longer (10 mm. or more on back in win- 
ter specimens) ; ears buried in the long fur. 

Color. — Upper parts very dark brown, becoming almost dusky on pos- 
terior half of back, and everywhere profusely mixed with black-tipped 
hairs ; under parts dark plumbeous, the belly washed with ashy or buffy ; 
tail dusky above, pale below, and faintly edged and tipped with whitish 
when seen from above (due to the projection of the whitish hairs of the 
under side). 

Cranial characters. — Skull similar to that of M. oregoni, but slightly 
larger; interorbital region less 'pinched in;* interparietal tapering off 
more gradually on each side ; teeth larger ; crowns of molar series longer. 

J/*'a«ur«»M?/ite. — Type specimen: total length, 130; tail vertebrse, 31 ; 
hind foot, 18. Average of seven specimens from type locality : total 
length, 130 ; tail vertebra, 32 ; hind foot, 17.5. 
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SYNOPSIS OF THE VOLES OF THE GENUS 
PHENACOMYS, 

BY GERRIT S. MILLER, Jr, 



With the possible exception of some bones and teeth found in 
a cave in southern Hungary and described by Nehring in 1883, 
no specimens of voles of the genus Phenacomys were brought to 
notice until about eight years ago. In October, 1889, Dr. C. Hart 
Merriam first defined the genus and described four specimens, 
two from Labrador, one from Quebec, and one from British Co- 
lumbia, each of which he made the type of a new species. In 
1890 Mr. F. W. True described a fifth s{)ecies from Oregon. A 
year later Dr. Merriam discovered still another in Idaho. In 
1894 Dr. J. A. Allen described a seventh form supposed to be 
from the Black Hills of South Dakota. During the following 
year Mr. S. N. Rhoads named an eighth from British Columbia. 
Finally, Dr. Merriam has recently described a ninth species from 
Colorado. In addition to these descriptions of new species, 
several minor references to the genus have been published. Of 
these the most important is that by Nehring, in which the re- 
mains from the cave in southern Hungary, already referred to, 
are determined as those of Phenncomys,^ 

As might be inferred from this summar}^ the material by which 
the genus is represented in collections has greatly increased since 
the first specimens were described. Now there are not far from 

* Full references to all these papers are given in the bibliography at the 
end of this article. 
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one hundred well-prepared skins available for examination.* 
This material shows that, of the nine described forms, the fol- 
lowing six are valid : 

Nanie. Tijpe locality. 

P. intemiedhw Merriam Kamloops, British Columbia. 

P. orophilm Merriam Salmon River Mountains, Idaho. 

P. preblei Merriam Longs Peak, Coloi*ado. 

P. lalimanm Merriam Fort Cliimo, Ungava, Labrador. 

P. ungava Merriam Fort Chimo, Ungava, Labrador. 

P. longicawius True Marsh field, Coos County, Oregon. 

These fall naturally into three groups, each of which occupies 
a different geographic region. The ungava group, containing 
two well-marked yellow-faced species, ungava and latimanuSj 
ranges from Quebec and I^abrador west at least as far as the 
north shore of Lake Superior. The intennedivs group, with 
three slightly diflferentiated uniformly grayish or ochraceous 
species, inierniedius^ orophilus, and preblei^ occupies the moun- 
tains of British Columbia, Alberta, and the northwestern United 
States. The third or longlcaudus group is represented by one 
species only, the very aberrant P. longlcaudus of tlie humid coast 
district of Oregon. 

The species of Phenacojuys are voles of medium or small size. 
With the exception of P, longkaudus^ which is remarkable for its 
very long tail, there is nothing in the external appearance of any 
to distinguish them from small species of Microtvs, They gen- 
erally inhabit dry, grassy plains and mountain parks, but P. 
longicaiidas appears to be strictly arboreal. At present all the 
species definitely known are American. The determination of 
the European fossil remains is open to question.! 

*The specimens examined in the present connection are distributed as 
follows : U. S. National Museum, 64, including the types of P. longicauduSy 
P. orophUuSj P. trueij and P. preblei (all but two of these are in the Bio- 
logical Survey collection) ; Museum of the Canadian Geological and Nat- 
ural History Survey, 1 (type of P. itUennedius) ; Merriam collection, 3 
(types of P. cekttusy P. ungava, and P. lalinianus) ; Bangs collection, 16 
P. ungava from Hamilton Inlet, I^brador; Miller collection, 7 P. laii- 
nuinm from the north shore of Lake Superior, and 4 P. orophilus from 
Mount Baker, British Columbia (topotypes of P. oramonlis). 

fSee North American Fauna, No. 12, p. 40. 
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Genus PHENACOMYS Merriam. 

Phenacomys Merriam, North American Fauna, No. 2, p. 28, October 30, 
1889. 

Tifpe species. — Phenaconiys irdermedius Merriam. 

Geographic distribution. — Boreal North America from Atlantic to Pacific, 
south to the Gulf of Saint Lawrence, the north shore of Lake Superior, 
the coast of Oregon, and in the Rocky Mountains to Colorado. 

Generic characters.— SkuW and teeth in general as in Microtas, but molars 
distinctly two-rooted in the adult, and root of lower incisor never reach- 
ing level of dental foramen. Reentrant angles on inner side of lower 
molars very much deeper than tliose of outer side, not approximately 
equal to outer angles as in Microttis and Evotomys. 

Remarks. — Phenacomys combines the palate, heavily built angular skull, 
and strong sharply angled teeth of Microtus with the rooted molars and 
short lower incisors of Evotomys. It differs from both Microtns and 
Evotomys in the relatively great depth of the inner reentrant angles of 
the mandibular molars. 

Key to the Species of Phknacomys. 

Tail about 40 percent of total length longicaudus. 

Tail about 25 percent of total length. 

Face and muzzle reddish or yellowish in strong contrast 
with rest of head. 

Skull of adult with deep frontal sulcus ungavn. 

Skull of adult without frontal sulcus latimanus. 

Face and muzzle essentially same color as rest of head. 

Ascending branches of premaxillse broad intermedins. 

Ascending branches of premaxillse narrow. 

Color decidedly ochraceous prehlei. 

Color gray orophilm. 

Phenaoomys intermedias Merriam. 

Phenacomys irUermedlas Merriam, North American Fauna, No. 2, p. 32, 
October 30, 1889. 

Type locality. — Basaltic plateau about 20 miles NNW. of Kamloops, 
British Columbia. Altitude 5,500 feet. Type No. 780, Mus. Geol. and 
Nat Hist. Surv. Canada. Collected by Dr. Geo. M. Dawson. 

Geographic distribution. — Phenacomys intermedins is known from the type 
locality only. 

General characters. — ^Size small ; general color pale ; feet light brown ; 
skull with interorbital region and ascending branches of premaxillje very 
broad ; front lower molar with five well developed salient angles on outer 
side. 

Color.— Back grizzled grayish brown with a yellowish tinge, everywhere 
sprinkled with black-tipped hairs which are most numerous on middle of 
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back and over lumbar region ; belly grayish white, the deep plumbeous 
bases of the hairs showing through ; tail sharply bicolor, nearly black 
above, white beneath ; feet light brownish ; whiskers mixed blackish 
and silvery gray. 

Skull. — The skull of the type and only known specimen of Phetiacomys 
inlermedius is so badly broken that many of its characters cannot be ascer- 
tained. Enough remains to show two peculiarities which are not shared 
by any of the numerous skulls of P. orophilus with which I have com- 
pared it. These are the great breadth of the interorbitai region (4 mm. 
at narrowest part of constriction) and the expanded terminations of the 
ascending branches of the premaxillse. The latter character is approached 
in the type specimen of P. preblel. The rostrum appears slightly shorter 
and deeper than in P. orophilus ^ but this is probably only an optical effect 
due to the imperfect condition of the nasal bones. 

Teeth. — ^The enamel pattern is essentially the same as that of P. orophilm, 
except that the anterior loop of the front lower molar is so deeply cut by 
reentrant angles that a third outer triangle is wholly isolated and a fourth 
inner triangle is nearly cut off. As a result the transverse loop is reduced 
to a narrow crescent placed obliquely with the convexity directed for- 
ward and outward. 

Meas^iremerUs. — ** Total length, about 118; tail vertebrae, 28; hind foot, 
18 ; ear from anterior root, 13 (from dry skin) " — Merriam. 

General remarks.— The type specimen of PhetiacomysiiitermediuSy although 
imperfect, shows too many differences from any of the other dest^ibed 
forms to be united with them. The breadth of the interorbitai region is 
a character of trifling importance, and one which might easily disappear 
with increasing age, but the great expansion of the ascending branches 
of the preinaxillse is scarcely to be explained in this way. The peculi- 
arities of the front lower molar are not of a kind likely to be the result of 
immaturity, and if they are purely individual they represent a degree of 
variability far in excess of that presented by other known species of the 
genus. As the skin is now i«ealed between two glass plates, it is not pos- 
sible to determine with certainty the character of the fur, but it appears 
to be less dense and woolly than in P. orophilus. In color the type shows 
no distinct differences from P. orophilus, except that the feet are light 
brown instead of white. 

Phenacomys orophilas Merriam. 

Phenacomys orophilus Merriam, North American Fauna, No. 5, p. 65, July 
30, 1891. 

Pheriaamiys truei Allen, Bull. Am. Mus. Nat. Hist., VI, p. 331, November 
7. 1894. 

Phenacomys oramorUis Rhoads, American Naturalist, XXIX, p. 941 , Octo- 
ber, 1895. 

Type locality. —SBlmon River Mountains, Idaho (near head of Timber 
Creek ; altitude, 10,500 feet). Type in U. 8. National Museum (? adult, 
No. PAU)' 

Geographic distribution.— Uudsonmn zone and parts of Canadian zone, 
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in the mountains of Alberta, British Columbia, and the western United 
States south to southern Wyominjr, central Idaho, and south central 
Oregon. 

General characters. — Size small ; fur dense and woolly ; general color 
light gray, somewhat tinged with yellowish; feet nearly white; inter- 
orbital region of skull narrow and smooth ; ascending branches of pre- 
maxillae narrow. 

Color. — Back grizzled grayish brown, with a yellowish tinge, which is 
most distinct in spring and summer specimens, the ftir everywhere thickly 
sprinkled with blackish hairs, which, however, do not form a distinct 
dark dorsal area ; face with very few blackish hairs, but not yellower than 
back ; belly dirty white ; feet silvery whitish ; tail sharply bicolor, pure 
white below, mixed brown and white al)ove ; under fur dark plumbeous, 
this color showing through irregularly on belly and throat. The young 
are clearer gray than the adults, but otherwise similar. 

Skull. — The skull of Phenacomys orophilus is of medium size, that of the 
type measuring 23.1 mm. in basilar length and 14.2 mm. in zygomatic 
breadth. The interorbital constriction is narrow, and the frontal ridges, 
even in very old skulls, are too slightly developed to form a frontal sulcus ; 
ascending branches of premaxillaries narrow and scarcely expanded 
posteriorly ; jugal broadly expanded and mortised into zygomatic process 
of maxillary. 

Teeth. — The enamel pattern shows no distinctive characters as com- 
pared with the species of the ungara. group. The anterior loop of the 
front lower molar is unusually variable in form, but in the majority of 
specimens is similar to that of P. laiimanm. 

Measurements. — Type specimen : total length, 146 ; tail vertebrae. 38 ; 
hind foot, 19; average of eight adults from Bear Tooth Mountains, Mon- 
tana: total length, 146.5; tail vertebne, 31.8; hind foot, 17.7; average of 
ten adults from St. Marys Lake, Montana: total length, 141.7 ; tail verte- 
bne, 34.5; hind foot, 17.7; average of three adults from type locality of 
P. oramoniis: total length, 144.6; tail vertebrae, 37.5; hind foot, 19.3. 

Specimens examined. — Total number, 56. 

Wyoming: Near Laramie, 1 (type of P. trnei) ; Tower Falls, Yellowstone 
Park, 1. 

Montana : Bear Tooth Mountains, 23 ; Big Snowy Mountains, 1 ; Mid- 
vale, 1 ; St. Marys Lake. 12; Summit, 1. 

Idaho: Salmon River Mountains, 4 ; Sawtooth City, 2. 

Oregon: Blue Mountains (10 miles north of Harney), 1 ; Crater Lake, 
2 ; Diamond Lake, 1 ; Mount Hood, 1. 

British Columbia: Mount Baker Range, 4 (topotypes of P. orophilus). 

Alberta: Ninety miles north of Jasper House, 1. 

General remarks. — Phenacomys orophilus is distinguishable from all other 
species except P. intermedins by its combination of short tail, gray face, 
and pale color. From P. intermedins it differs in cranial and dental 
characters. 

The range of this species is not continuous, but is interrupted wherever 
the mountains are not high enough to be capped by a Hudsonian area of 



82 Miller — Synopms of the Voles of the Genus Phenacomys. 

Bufficient extent. As might be expected, members of the various colonies 
differ from each other. These differences are, however, too slight to be 
worthy of recognition by name. The most northerly specimen that I 
have seen, a female collected at Fishing I^ke, Alberta, on September 17, 
1896 (No. 81477, U. S. National Museum, Biological Survey collection), 
has the fur much less thick and woolly than in typical orophiltis. The feet 
are brownish as in P. intermetUuSy but in all other characters it agrees per- 
fectly with orophUus. Specimens from St. Marys Lake, Montana, aver- 
age a trifle smaller than those from the type locality. 

Since Phenacomys orophUiis was first described it has received two ad- 
ditional names. The first of these, P. truei Allen, was based on the dis- 
torted skin and fragmentary skull of a young animal supposed to have 
been taken in the Black Hills of South Dakota, a region so isolated that 
if inhabited by the genus it would be expected to furnish a species differ- 
ent from those occurring farther west. The type specimen is, however, 
exactly like immature orophilus in color and in enamel pattern. In size 
it agrees perfectly except that the tail, in its present condition (a few of 
the proximal vertebrae removed, the rest dried in the skin), is about 7 
millimeters shorter than in fresh specimens of the same age. No weight 
can be attached to this one difference in the absence of all others. Further- 
more, it is practically certain that the type was not collected in the Black 
Hills of South Dakota, but in the Black Hills of Wyoming, now known 
as the Laramie Mountains. It was taken on August 10, 1857, by Dr. 
Hammond, a member of the expedition commanded by Lieut. F. T. 
Bryan. I have not been able to find any account of the Bryan expedi- 
tion of 1857 further than the statement, on page 91 of the eleventh volume 
of the Pacific Railroad Reports, that **the wagon-road expedition under 
Lieutenant Bryan this year [1857] was confined to routes which he had 
previously mapped and explored." The map of Bryan's routes shows 
that he never entered the region now^ known as the Black Hills, but that 
his course followed up the Platte River and Lodge Pole Creek through the 
Laramie Mountains, It is therefore almost beyond doubt that the tyjie 
of Phenacomys truei was collected in Albany County or Laramie County, 
Wyoming, a few miles northeast of the present town of Laramie. This 
region is almost continuous with the mountains included in the known 
range of orophilus. Phenacomys oramontu Rhoads was baaed on a speci- 
men from the Mount Baker range in British Columbia, just north of the 
United States boundary. Four topotypes in my collection are indistin- 
guishable from P. orophilus. 

Phenacomys preblei Merriam. 

Phenacomys prehlei Merriam, Proc. Biol. Soc. Washington, X, p. 45, March 
16, 1897. 

Type locality . — Longs Peak, Colorado. Type in U. S. National Museum 
(r^ adult. No. 74513), Biological Survey collection. 

Geographic dislribiUlon, — Phenacomys prehlei is at present known from 
the type locality only. 
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General characters. — ^lost like P, orophiluSy but color much more ochra- 
ceous and ascending branches of premaxillre more expanded terminally. 

Co/cw'.— Doi-sal surface clay color suffused with ochraceous, the back 
thickly sprinkled with black-tipped hairs ; feet dirty white ; belly yellow- 
ish white, the plumbeous under fur showing through irregularly; tail in- 
distinctly bicolor, brownish above, whitish below. 

SkuU.—ThQ skull is similar to that of P, orophiliis, but the interorbital 
ridges are slightly more developed (though not enough to form a median 
sulcus), the terminal portion of the ascending branch of the premaxilla 
is broader and the jugal is scarcely mortised into the zygomatic arm of 
the maxillary. 

Tedh. — Not appreciably different from those of P, orophiliis. 

Specimens examined. — One, the type. 

General remarks. — Pfienacomys prebki is closely related to P. orophUnSj 
from which it differs in yellower color and some slight cranial characters. 
In one of the latter it approaches P. iniermedius. 

Phenacomys latimanus Merriam. 

Phenacomys latimanm Merriam, North American Fauna No. 2, p. 34, 
October 30, 1889. 

7\ype locality.— Fort Chimo, Ungava, Labrador. 

Geographic dialribntion. — Arctic and Hudsonian zones from northwest- 
em Labrador to the north shore of Lake Superior. Limits of range not 
known. 

General cfuiracters. — Size small ; skull never developing sharply defined 
interorbital ridges, even in extreme old age ; muzzle and face conspicu- 
ously yellower than rest of head. 

Color.— DorsaX surface pale yellowish cinnamon-brown, clearer and 
more tinged with reddish on muzzle and face ; region from eyes to base 
of tail strongly shaded with blackish hairs ; feet and whole ventral sur- 
face whitish gray, the throat and belly somewhat darkened by the 
plumbeous bases of the hairs; no distinct line of demarkation on sides, 
but color of belly shading abruptly into that of back ; tail sharply bicolor, 
dark brown above, whitish below ; ears concolor with surrounding parts, 
but region immediately behind ear generally paler. 

Skull. — The skulls of adult specimens vary in basal length from 20 to 22 
mm., and in zygomatic breadth from 13 to 14 mm. ; rostrum moderate 
(nasals contained about three and one-half times in occipito-nasal length) 
rather more lightly built than in P. ungat^a, and with profile usually more 
deflected from dorsal outline of frontals; interorbital region faintly con- 
cave, never distinctly sulcate. 

Teeth. — The enamel pattern of this species calls for no special remark. 
The anterior loop of the front lower molar is usually cut on the inner side 
by a deep reentrant angle, which is so much deeper than that on the 
outer side as to destroy the bilateral symmetry of the loop. This char- 
acter occurs in other species, notably P. orophUus^ but it appears to be 
more constant in P. loiimanus than any other. 



84 Miller — Synopsis of the Voles of the Genus Phenacomys, 

MeasureinentJt. — Type specimen ** (from alcoholic before skinning) : total 
length, 116; tail vertebrie, 28; hind foot, 18" (Merriam) ; seven adults 
from Peninsula Harbor, Ontario (north shore of I^ke Superior), average: 
total length, 134; tail vertebrae, 29.9; hind foot, 18.1 ; maximum: total 
length, 150 ; tail vertebrie, 38 ; hind foot, 19. 

General remarks. — Phenacomys latiiminns is recognizable as a member of 
the ungava group by its distinctly fulvous face. From P, ungnva it differs 
in its smaller size and smooth interorbital region. 

Phenaoomys ungava Merriam.* 

Phenacomys celatus Merriam, North American Fauna, No. 2, p. 33, October 
30, 1889. Godbout, Province of Quebec, Canada (based on old skull, 
with subquadrate interparietal). 

Phenacomys ungaixi Merriam, Nortli American Fauna, No. 2, p. 35, Octo- 
ber 30, 1889. Fort Chimo, Ungava, Labrador (based on young adult 
skull, with transversely lengthened interparietal). 

Type locality. — Fort Chimo, Ungava, Labrador. Type in Merriam col- 
lection (c? adult, No. \\%\). 

Geographic distribution. — Labrador and eastern Quebec. Not known 
from any point south of the lower edge of the Hudsonian zone. 

General characters. — Size large; skull of adult with high interorbital 
ridges limiting a deep frontal sulcus; muzzle and face conspicuously 
yellower than rest of head. 

Color. — Essentially as in P. laiimanus; young darker and more plumbe- 
ous, at first without the cinnamon of the adult; tail of young sj)ecimen8 
nearly uniform dusky, only slightly paler below. 

Skull. — The skulls of adult specimens vary in basilar length from 22 to 
25 mm. and in zygomatic breadth from 14 to 16 mm. Rostrum rather 
more heavily built than in P. htimanus and with profile usually less 
deflected from dorsal outline of fmntals ; interorbital region with two 
strongly developed ridges, between which lies a conspicuous trough which 
increases in depth an<i narrowness in old age 

2eeth. — Except for their larger size, the teeth of P. ungam do not differ 
in any constant character from those of P. latimwius. The anterior loop 
of the front lower molar is, however, less frequently cut by a deep re- 
entrant angle on the inner side. 

Measurements. — Typnj of P. ungava *' (from alcoholic specimen before 



* I am aware that in the original paper on the genus the specific name 
ungava is printed two pages beyond the name celatus. To assume, how- 
ever, that of alternative names the one which stands first in a book has 
by virtue of mere i>osition precedence over others is as unreasonable as to 
assume that the first species mentioned under a composite genus should, 
other things being equal, necessarily become the type. As priority dates 
from publication, and publication is distribution, it is impossible for one 
name to have priority over another issued with it ; hence to displace the 
name ungava as here used it will be necessary to show that the animal has 
an older name, that is, one published prior to October 30, 1889. 
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skinning; : total length, 138 ; tail vertebrae, 31 ; hind foot, 19 " (Merriam ). 
Type of P. celaliis **(from alcoholic specimen before skinning): total 
length about 130; tail vertebrpe, 32; hind foot, 17.5" (Merriam). In 
adult male from Godbout, Quebec (topotype of celalm), in alcohol : total 
length, 137; tail vertebra?, 32; hind foot, 18. Ten adults from Hamilton 
Inlet, Labrador: average, total length, 151 ; tail vertebrae, 37; hind foot, 
20; maximum, total length, 160; tail vertebrae, 44; hind foot, 21. 

Specimens examined. — Total number, 19. 

Jjnbrador: Fort Chimo, Ungava, 1 (type); Hamilton Inlet, 16; Gros- 
water Bay, 2 (skulls). 

Quebec: Godbout 4 (including type of celatutt). 

General remarks. — Pheiuicomys ungava is distinguished from P. latimaniui^ 
the only other known species with yellowish face, by its larger size and 
strongly ridged interorbital region. The specimens from Hamilton Inlet 
average considerably larger than the type of P. ungava or the two adults 
from Godbout, Quebec, but as they agree in all other characters it seems 
unwise to separate them on the basis of the material now at hand. This 
series shows individual variation sufficient to cover the supposed differ- 
ences between P. ungava and P. celatus. 

Phenacomys longicaudns True. 

Phenacomys longicaudus True, Proc. U. S. National Museum, XIII, p. 303, 
November 15, 1890. 

Type toca/i/y.— Marsh field, Coos County, Oregon. Type in U. S. National 
Museum (young adult No. ilUii)- 

Geographic distribution. — The 8i)ecie8 is at present known from two speci- 
mens only, the type and one from Meadows, Lane County, Oregon. It 
probably ranges throughout the densely forested coast district of Oregon- 

General characters. — Size large ; tail alK)ut 40 percent of total length ; 
color rusty brown or drab. 

Color. — Tyi)e (taken in August, 1890) ; head, back, and sides rusty 
brown, slightly duller along middle of back, the fur everywhere dark 
plumbeous at base and sprinkled with long blackish hairs, which, how- 
ever, are not noticeable except on close examination ; ventral surface 
rusty white, the plumbeous bases of the hairs showing through irregularly ; 
tail unicolor, dark brown both above and below ; feet dusky. The Lane 
County specimen ($ No. iSSJ?, U. S. National Museum, Biological Sur- 
vey collection), taken on April 13, 1891, is wholly unlike the type in color. 
Head, back, and sides pale yellowish drab, the fur light bluish plumbe- 
ous at base and sprinkled with inconspicuous dark hairs ; l)elly grayish 
white, the bluish bases of the hairs showing through irregularly ; tail in- 
distinctly bicolor, light slaty gray above and at tip. whitish mixed with 
gray below ; feet silvery white. 

JSkulL— The skull of the type is in fragments, and tliat of the I>ane County 
specimen cannot now be found, hence the cranial characters of Phenacomys 
longicaudus are at present unknown. 

10— HioL. 8oc. Wash.. Vol. XI, 1897 
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Teeth. — The teeth of Phenacomys longicatidus differ from those of the 
other species in the reduction in width of the inner triangles of the upper 
molars. This tendency is especially marked in the posterior inner tri- 
angles of the first and second teeth. In these the anterior face of the 
prism is nearly parallel with the anterior side of the second external re- 
entrant angle. The anterior transverse loop of the posterior upper molar 
is narrower than in other members of the genus and the terminal loop of 
the same tooth is considerably shortened. Jn the lower jaw the enamel 
pattern shows no characters beyond a general tendency to narrowness of 
all loops and triangles. 

Meas^iremeiiis. —Type specimen "(from skin): total length, 148; tail 
vertebrte, 58; hind foot, 20.2" (True). Lane County specimen: total 
length, 165; tail vertebne, 63; hind foot, 20.8 (from fresh specimen l>y 
the collector, A. Todd). 

General remarks. — Pfienacomys hngicaudus differs so strikingly in propor- 
tions and color from all other members of the genus that it cannot be 
compared with any. Its appearance is unique among the voles, though 
faintly suggested by some of the Asiatic species of AUicola. 
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SYNOPSIS OF THE AMERICAN SESARM^, WITH 
DESCRIPTION OF A NEW SPECIES.* 

BY MARY J. RATHBUN. 



The American species of Sesai-ma are in much confusion, owing 
partly to incomplete descriptions and to the study of isolated 
specimens. The following is a key to all the species known to 
occur in America, ifvith their principal synonyms, based on a 
study of types. One new species is described from the Museum 
at Copenhagen by permission of Dr. F. Meinert. 

Sesarma Say. 

Synopsis of American Speciks. 

A. Carapace with a tooth behind the outer orbital tooth. 
B. Manus with two or more pectinated ridges on the upper sur&ce. 

Subgenus Perisemnna de Man. africana** Milne Edwards. 

B^. Manus without pectinated ridges on the upper surface. 

Subgenus Sesarrna = Episemrma de Man. 
C. Front less than half the greatest width of the carapace. 

bideiUaia* Benedict. 
C\ Front more than half the greatest width df the carapace. 
D. Upper surface smooth. 
E. Eyes reaching the outer angle of the orbit. 

curacaoensis de Man. 
E'. Eyes not reaching the outer angle of the orbit. 

reticulata ' Say. 

* Published with the permission of the Secretary of the Smithsonian 
Institution. 

* Occurs at Barbados. 

' Type species of the genus. 
♦Type examined by the writer. 

ao— Biol, Soc. Wash., Vol. XI, 1897 (89) 
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D^. Upi)er surface rugose, 
E. Hand very broad. srUeata Smith. 

¥/. Hand elongate. crasitipeirf Oano. 

A''. Campat'e without a tooth behind t!ie outer orbital tooth. 
B. Manus witli two or more pectinated ridges on the upper surface. 

Subgenus Parasemrma * de Man. 
B^ Manus without two or more pectinated ridges on the upper sur&ce. 
Subgenus Holouietopm Milne Edwards = subgenus 

Semrma de Man. 
C. Sides of carapace converging rapidly posteriorly. 

rubripes Kathbun, new name = midleri Miers.*^ 
C^ Sides of carapace not converging rapidly posteriorly. 

D. Protogastric or supra- frontal lobes tuberculate or granulate. 
E. Movable finger extraordinarily enlarged along its proximal 

half. beiiedicti Rathbun, new name = recta de Man.' 

W. Movable finger not extraordinarily enlarged along its prox- 
imal half. 
F. Outer surface of hand densely hairy at base of fingers. 

harbimana t Cano. 
F'. Outer surface of hand not densely hairy at base of fingers. 
G. Meri of ambulatory legs less than twice as long as 
broad. 

recta * Randall - mullerii * A. Milne Edwards. 
G'. Meri of ambulatory legs more than twice as long as 
broad. 
H. Front widening considerably toward the lower margin. 
miersii* Rathbun, new name = ** artguslipes .^" Miers,* 
1881 = slimpsouii Miers, 188(5,* not 1881. 
H''. Front not widening considerably toward the lower 
margin. 
J. Protogastric or supra-frontal lobes faintly granulate. 

chitrra Bosc. 
J'. Protogastric or supra- frontal lobes rough with rugic 
or lines of granulations. 
K. Fi-ont not more than 3i times as wide as high. 

occkfeiUalhi* Smith. 
K^ Front more than 3i times as wide as high. 
L. Margins of meri of ambulatory l^a subparallel 
for their distal half. 

roftcrti* Milne Edwards = americana* 

Pocock = bromdiaruin* Rathbun. 



* Not represented in America. 

'Challenger Report, Zool. XVII, 270, pi. xxi, f. 3, 1886, Bahia. 
5 Notes Leyden Mus., XIV, 249, pi. X, f. 4, 1892, Surinam. 

* This species has not been sufficiently characterized and is describcil 
below. 

*Type examined by the writer, 
t Not seen by the writer. 
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I/. Margins of nieri of ambulatory legs converging 

from the middle towards the 04irpal joints. 

M. Front deeply concave ; protogastric lobes 

strongly projecting. auffiusta* Smith. 

M'. Front slightly concave; protogastric lobes 

slightly projecting. 

angiifdipes Dana = americana * Sanssure. 
D'. Protogastric or supra-frontal lobes smooth or nearly so. 
E. Front less than 4 times as wide as high. 

ricordi* Milne Edwards = guerini* Milne Edwards = iniu' 
lata* Si\U88\ire =^ atigMllpes Stimpson (in part,* at least) 
= anguslipes Smith * = stlmpsonii Miers,* 1881, not 1880, 
= cinerea Heilprin,* 1888, — cinerea Ives,* 1891. 
E'. Front more than 4 times as wide as high. 

haitseni Rath bun, new 8i)ecies. 

Sesarma (Holometopus) miersii Rathbun, new name. 

St'stir/tui angtiMipesf Miers, Proc. Zool. Soc. I^ndon, 1881, 70, Rat Island, 

Monte Video. 
Semrma stimpHonu Miers, Challenger Rept., Zool., XVII, 270, 1886; not 

S, stifnpsonii Miers, 1881. 

Carapace broader than long, of equal width anteriorly and posteriorly, 
surface more convex than in S. chiereuj regions deeply marked. Carapace, 
as in .S'. roherlly punctate, the punctfe crowded in places an<l tending to 
coalesce ; anterior portion rough with tubercles. Kxcept for its width, the 
carapace has great resemblance to that of S. roberti. 

Front less than four times as wide as high. Superior lobes less promi- 
nent than in S. roherli. The middle, sinus of the lower margin when 
viewed from above is much shallower and less rounding than in that 
species. Viewed from in front the lower margin forms an almost un- 
broken convex line. The side margins of the front diverge below as in 
S. ricordi. 

The lateral margins of the third abdominal segment of the male are 
arcuate, the abdomen being widest posterior to the distal end of that seg- 
ment. The terminal segment is as wide as it is long. The appendages 
terminate in an oblique sinuous margin fringed with hair. 

The chelipeds resemble pretty closely those of S. roberti. The meri of 
the auabulatory legs are shorter than in that S|)ecie8, being less than 2i 
times as long as wide in the first, third, and fourth pairs, and a little more 
than 2i times the width in the second pair. Pro pod i of first and second 
pairs hairy above and below ; those of the third and fourth pairs hairy 
only on the distal portion. 

DiinenMons.—(^, Abaco, Bahamas, U. S. Nat. Mus., No. 11372: length, 
19.3 mm.; width, anterior and posterior, 21.1 ; 8U|)erior frontal width, 11 ; 
inferior, 11. B; depth of front, 3; length of merus of third ambulatory 
leg, 15.3 ; width of same, 6.3. In some 8f)ecimens the posterior width is 



*Tyi)e examined by the writer. 
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greater than the anterior; the widtli of the ambulatory legs is alw vari- 
able, but as a rule the nieri are shorter than in S. robeiii. 

DiMribidion, — Abaro and San Salvador, Bahamas; Swan Island, Carib- 
bean Sea (U. S. Nat. Mus. ). Destero, Brazil (Paris Mus.). Rio de Janeiro ; 
Rat Island, Monte Video, type locality (Brit. Mus.) 

Sesarma (Holometopas) hanseni Rathbun, new species. 

Carapace much broader than long, broader anteriorly than posteriorly. 
Regions well marked ; mesogastric very wide behind, and with a curved 
sulcus parallel to its posterior margin. Surface smooth and punctate and 
without granulations. Superior margin of front uneven, the inner lobes 
sloping backward from the middle. Front more than 4 times as wide as 
high ; margin projecting, thin, arcuate in a front view, slightly sinuous in 
a dorsal view. Terminal segment of abdomen broader than long. Appen- 
dages narrow and with slender curved tips. 

Merus and carpus of chelipeds with outer surfJEUje covered with broken 
rugose lines ; margins denticulate. Hand deep, covered with depressed 
tubercles ; superior margin with a thin denticulate crest. Fingers irregu- 
larly toothed ; the largest tooth of the dactylus is midway of its length, 
and fits between the two largest teeth of the pollex. The meri of the 
ambulatory legs are less than 2J times their width. 

Dimennom. — ^ : Length, 13.5 mm.; exorbital width, 16.6; posterior 
width, 15,5; 8ui>erior frontal width, 9.5; depth of front, 2; length of 
merus of fourth ambulatory leg, 8; width, 3.7. 

Type loccdUy.— West Indies, one (^ (Copenhagen Mus.). 

Dedicated to Dr. H. F. Hansen. 
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SYNOPSIS OF THE AMERICAN SPECIES OF PALICUS 

PHILIPPI* i=CYMOFOLIA\ ROUX), WITH 

DESCRIPTIONS OF SIX NEW SPECIES.t 

BY MARY J. RATHBUN. 



The following summary is based on a study of the specimens 
collected by the steamers * Bache,' ' Blake,' § and 'Albatross/ 
and is preliminary to a complete report on the genus. 

The genus Palicm is remarkable not only as the sole repre- 
sentative of a family, but as exhibiting two forms in the male of 
at least one species (P. altenxatus). 

Synopsis op American Species. 

A. Length of second ambulatory leg less than twice the width of the 
carapace. 
B. Crests on the second and third abdominal segments, and on the 
fifth sternal segment not forming conspicuous laminiform expan- 
sions visible in a dorsal view. 
C. Meri of ambulatory legs with strongly dentate anterior crest. 
Lateral margin of carapace with 4 teeth besides the orbital. 

' cristatipes A. Milne Edwards. 

*I have not seen the following? paper by Philippi, **Paliciut granxUahts, 
ein neues Genus der riickenfiissigen Krabben." <Zweiter Jahresber. d. 
Vereins f. Naturk. in Cassel, 11, 1838. Specimens of Cymopolia caronii 
Boux, bearing the inscription *Palicus granuiatus,* are preserved in the 
Museum at Berlin, and are perhaps Philippi's types. 

^Cymopolia used by I^mouroux, Hist. Pol. Coral. Flex., 292, 1816, for 
a genus of polyps. 

X Published with the permission of the Secretary of the Smithsonian 
Institution. 

J Examined through the courtesy of Professor Agassiz. 

21— Biol. 8oc. Wash., Vol. XI, 1897 (93) 
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C^. Meri without strongly dentate anterior crest. Lateral margin of 
carapace with less than four teeth besides the orbital. 
D. Anterior margin of meri of second and third ambulatory legs 
terminating in a nearly rectangular non-projecting tooth. 
E. lateral teeth of carapace dentiform, acute, scarcely projecting 
beyond the margin of the carapace. zonalus Rathbun. 

E'. Lateral teeth tuberculiform or lobiform, projecting from the 
margin of the carapace. 
F. Two frontal lobes, each bilobed. 

altemalus Rathbun, new species. 
F''. Two frontal lobes, each obscurely emarginate. 

igthmius Rathbun, new species. 
D'. Anterior margin of meri of second and third ambulatory legs 
terminating in a spiniform, projecting tooth. 
E. Lateral margin of carapace with three teeth besides the orbital. 

tuberculatus Faxon. 
E^. Lateral margin with two teeth besides the orbital. 
F. Branchial regions much swollen. 

obesus A. Milne Edwards. 
F'. Branchial regions not swollen. 
G. Granules of carapace very fine, not visible to the naked 
eye. deiUattis A. Milne Edwards. 

G^. Granules of carapace coarse. 

faxoni Rathbun, new species. 
B'. Crests on the second and third abdominal segments and on the 
fifth sternal segment forming conspicuous laminiform expansions 
visible in a dorsal view. 
C. Posterior margins of laminiform crests of first and second ab- 
dominal segments subparallel in a dorsal \'iew. 

hahamenm Rathbun, new species. 
Q'. Posterior margins of laminiform crests of first and second ab- 
dominal segments not subparallel, that of the second having a 
greater median expansion. 
D. Ridge above the posterior margin of the carapace one unbroken 
curve ; distal end of meri of ambulatory legs without a tooth. 

depressus Rathbun, new species. 
D'. Ridge above the posterior margin sinuous; distal end of meri 
with a tooth. 
E. Length of carapace more than \ its width. 

angustus Rathbun, new species. 
E'. Length of carapace J its width or less. 

sica A. Milne Edwards (restricted). 
A'. Length of second ambulatory leg more than twice the width of the 
carapace. 
B. Front with two teeth. 
C. Clielipeds smooth. graciUpea A. Milne Edwards. 

C^. Chelipeds tul)erculate. andifrom A. Milne Edwards. 

B'. Front with four tiH?th. 
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C. Lateral teeth 4 besides the orbital. fragilis Rathbun. 

C Lateral teeth less than 4 besides the orbital. 
D. Median suborbital lobe midway between the outer and inner 
lobes. 

cursor A. Milne Edwards = dilataia A. Milne Edwards. 

D'. Median suborbital lobe much nearer the outer than the inner 

lobe. gracilis Smith. 

Pallcas altarnatuB Rathbun, new species. 

Carapace subquadrate, coarsely granulate. Front with four distinct 
lobes, the median pair smaller and more deeply separated from each other 
than from the outer pair. Superior orbital lobes subquadrate. Outer 
margin of outer orbital tooth nearly straight. Median lobe of inferior 
margin most advanced at its inner angle. Lateral teeth two, broad, 
lobate, obtuse. In large specimens a third very small tooth or tubercle 
behind the second. 

There are two forms of the male in this species. In one the appendages 
of the first segment of the abdomen are strong and twisted, the tip is 
bilobed, the inner lobe thinner and longer than the outer. In the second 
form the appendages are weaker and not twisted, the tip less spreading. 

In the first form the chelipeds are very unequal, the left is always 
slender and weak, the right large and heavy. Both chelipeds are tuber- 
culate and pubescent. The carpus is covered with irregular laminiform 
lobes ; the manus is surmounted by a double crest of the same. The 
width of the right manus at its distal end equals one-half the length of 
the carapace. Pollex very short. Dactylus strongly bent down, over- 
lapping the poIIex at the tip. Left manus a little more than one-third 
the width of the right, enlarging but little towards the long and rather 
narrow fingers. 

In the second form of the male the right manus is about twice the width 
of the left and its fingers are also long and slender. In the females the 
chelii>eds are more nearly e<jual. 

The second ambulatory leg is about twice the length of the cara{>ace; 
the first reaches about the middle of the proi)odu8 of the second ; the third 
reaches about the middle of the dactylus of the second. The meri are 
rough with squamose tubercles, and have two longitudinal grooves on the 
upper surface and one on the anterior surface. The anterior margin ter- 
minates in a blunt rectangular tooth in the second and third pairs ; in the 
first pair this tooth is produced outward toward the carpus. Posterior 
margin of the dactyli concave as a whole, but nearly straight for the 
proximal two-thirds. 

The two forms of the male agree in every respect excepting in the 
chelipeds and abdominal appendages. These forms perhaps represent 
alternating conditions in the life of an individual similar to those exist- 
ing in the genus Cambartis; the first form that which occurs during the 
breeding season, the second that which occurs between breeding seasons. 
No other species of the genus exhibit this phenomenon, a fact which may 
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be due to the scarcity of material collected and does not prove its non- 
existence.* 

Dimen»iom.—(^, form I : Length, 6.6 mm. ; width, 7.6 ; length of second 
ambulatory leg, 14; length of merus, 4.4; carpus, 2.2; propodus, 3.6; 
dactylufl, 3.2. 

c?^, form II: Length, 11 mm.; width, 13.2. 

DiMribiithn. — P. aUematui occurs in from 24 to 60 fathoms off Cape 
Hatteras, N. C, and in the Gulf of Mexico between the delta of the Mis- 
sissippi and Cedar Keys, and from Cedar Keys to Florida Stmite. It has 
been taken by the steamers *Alb8tros8' and 'Blake' and the schooner 
* Grampus.' 

Type /oca/iYi/.— Station 2374, str. * Albatross, Mat. 29° 11' 30^' N., long. 
85° 29' W., 26 fathoms (U. S. Nat. Mus., No. 19840). 

Palicus faxoni Hath bun, new species. 

Allied to P. dUemaUiSf but longer and narrower; granules of the cara- 
pace similar in size ; granulated tubercles of the branchial region more 
elevated and more squamose ; median lobes of front more advanced ; 
superior orbital lobes triangular and separated by wider sinuses than in 
P. aUeriiaixis; median lobe of the inferior margin subtruncate, inclining 
slightly forward toward the median line; lateral teeth of the carapace 
dentiform, acute, projecting outward and forward ; ridge above the poste- 
rior margin with six linear and a few smaller tubercles. 

Al)dominal appendages of the single male examined slender, with long, 
slender tips ; just posterior to the terminal portion there is a tridentate 
lobe on the inner side. 

Chelipeds unequal, similar in the two sexes ; the right propodus about 
twice the width of the left. They resemble strongly those of P. alternatuf, 
J^, form II. 

Meri of second and third ambulatory legs characterized by a sharp spine 
at the end of the anterior margin ; anterior margin spinulous; upper sur- 
face flatter and less coarsely granulate than in P. nlternntm; last three 
joints wider than in that specie^s; the dactyli differ in having the proxi- 
mal half of the jxjsterior margin convex. 

Dimemiom. — 9. station 2596: length, 9.5 mm. ; width, 10.7; length of 
second ambulatory, 18; mems, 5.2; carpus, 3.1 ; pro^KKlus, 4.7; dactylus, 
3.7. 9, Yucatan Bank: length, 15.4; width, 17.3. c?*, station XXX, 
length, 9.5; width, 10. 

Distribution.— Taken off Cape Hatteras by the * Albatross,* station 2596 
(ippe, U. S. Nat. Mus., No. 19841), and off Yucatan by the ' Blake,' station 
XXX ; range in depth, 49 to 51 fathoms. 



* Professor Smith, in Proc. U. S. Nat. Mus., VI, 22, 1883, describes two 
forms of the male of Ethimi microphth/ilma, and suggests the possibility 
of their specific distinctness. They may, however, represent a case simi- 
lar to that of P. altemaOif. 



American Species of Palicus. 97 

PaliouB isthmins Rathbun, new species. 

Allied to P, aUematxis, but broader. Carapace depressed. Front with 
median sinus broader than in P, altemahis ; lateral lobes faintly marked. 
Preorbital lobe very sinuous, a small but well-marked tooth at its outer 
angle. Both superior orbital lobes triangular, obtuse. Median lobe of 
inferior margin subtnmcate or slightly arcuate. lateral teeth of carapace 
two, directed obliquely outward, the anterior lobiform, the posterior a 
little longer and subacute. 

Chelipeds in the immature 9 small and feeble, as in P. cUUrnatns. 
Menis of the first pair of ambulatory legs with an acute spiniform tooth 
instead of the blunt tooth in P. cdtematus. Men of the second and third 
pairs with the distal angle thin and almost a right angle, tipped with a 
small sharp point. Carpi without lobes on their anterior margins. Third 
ambalatory leg very little shorter than the second. 

Dimetmotts, — Immature 9 - length, 5.8 mm.; width, 7 ; length of second 
ambulatory, 13.7; merus, 4; carpus, 2.5; propodus, 3.2; dactylus, 3.3. 

Type locality. — One specimen only was dre<lged by the * Albatross,' 
station 2145, near Aspinwall, latitude 9° 27' N., longitude 79** 54' W., 25 
fethoms (U. S. Nat. Mus., No. 775:^). 

PaUcas sica (A. Milne Eklwards). 
Palicus angustns Rathbun, new species. 
Palicna doprossus Rathbun, new species. 

Cymnjiolia slca A. Milne Edwards, Bull. Mus. Comp. Zool., VIII, 29, 1880. 

Among the specimens referred to Cymopolla sica by its author, there 
appear three distinct forms, which agree in the following charai'ters : The 
carapace is granulate, many of the granules forming clusters on the more 
elevated regions. Front with four small, tuberculiform teeth, the median 
the most prominent, separated from each other by a deep triangular 
notch, and from the lateral teeth by very broad, shallow sinuses. The 
tooth of the superior orbital border nearest the preorbital is arcuate ; the 
next narrower, also obtuse. The median suborbital lobe is subtriangular 
and much less advanced than the inner lobe. The lateral margin of the 
carapace bears three small, thickened teeth. 

First segment of the abdomen with a narrow carina on either side 
behind the postero-lateral angle of the carapace. Second carinated 
throughout its width, the carina much longer in the center. Third seg- 
ment carinated, but much less sharply. There is also a carina on the 
sternum in a line with the suture between the second and third abdom- 
inal se^i^ents; it extends well outwardly, but not so far posteriorly as 
the second abdominal. These carinte form horizontal plates, visible in a 
dorsal view, excepting that of the third abdominal segment in the male. 

Chelipeds slender and feeble. Ambulatory legs of moderate length, 
the third very little shorter than the second, the first very slender and 
reaching about midway of the carpus of the second. Meri of second and 



98 Rathbun — American Species of Paliats. 

third with longitudinal rows of spinulea and a deep groove on the ante- 
rior half; anterior distal angles subrectangular. 

The three forms of so-called sica^ which may be designated as Nos. 1, 2, 
and 3, diflfer mainly as follows: No. 2 is much narrower than Noe. 1 and 
3: No. 3 is most depressed. Just above the posterior margin there is in 
No. 3 a continuous ridge following the curve of the margin ; in Nos. 1 and 
2 there is instead a sinuous line of tubercles, more uneven in No. 1 than 
in No. 2. Inner suborbital fissure a broader sinus in No. 1 than in Nos. 
2 and 3. The median portion of the second abdominal plate is most 
prominent in No. 1 and least so in No. 3. Ischium of maxilliped much 
wider in Nos. 2 and 3 than in No. I ; in No. 3 widening considerably to- 
ward the merus. Merus of second ambulatory long and comparatively 
narrow in No. 1 ; short and very broad in the middle in No. 2, with very 
convex posterior outline ; in No. 3 the merus is of moderate width proxi- 
mally, but at the distal end is very narrow, with scarcely a trace of a 
tooth. 

The description given by Professor Milne Edwards is applicable to all 
of the forms above described. Of the ambulatory legs he says, ** Les 
deux derniers articles sont tres aplatis et ^largis.'* These articles are 
widest in No. 2. The dimensions given do not, however, apply to No. 2. 
I have therefore restricted the name ** «ca" to No. 1, the form taken in 
greatest abundance by the U. S. Cotist Survey steamers * Bache ' and 
* Blake.* Form No. 2 may be known as Paliais angusttt*, form No. 3 as 
Palicua depresstis. 

Dimermons, — In P. sica the width of the carapace varies from 1.25 times 
ite length in smaller specimens to 1.39 times its length in larger speci- 
mens. T-«ngth of largest specimen, adult 9» 9-8 nim. ; width, 13.5. 

A specimen of P. angustus measures 9 mm. long, 10.3 wide ; ratio, 1 : 1.14. 

A female of P. depressus is 7 x 9.4 mm. ; ratio, 1 : 1.34. Another speci- 
men measures 6.5 x 8.2 mm. ; ratio, 1 : 1.26. 

Distribution.^- P. sica is found from the Gulf of Mexico and Florida Keys 
to Barbados and Grenada, in depths of from 60 to 117 fathoms. It was 
dredged by the * Bache* on the west coast of Florida and at Sand Key; 
by the ' Blake' at stations 32, 36, 132. 149, 2o3, 293; by the * Albatross' 
at stations 2403 and 2641. 

P. angmim is known only from off Santa Cruz, 117 fathoms, station 32, 
'Blake.' 

P. de})ves8ns was taken by the * Blake ' off Santa Cruz, Dominica, and 
Barbados, in from 56 to 138 fethoms, at stations 132, 192 (type locality), 
272, 292, and 293. 

PalictiB baiiamensis Rathbun, new species. 

This si)ecies, although possessing abdominal and sternal laminae, as in 
sica, depresmsy and (wgusttis, resembles in the characters of the carapace 
derUcUus and its allies. Carapace very rough, with coarse granulation. 
Front divided by a wide and deep V-shaped notch ; each lobe thus formed 
is feintly emarginate. Two superior orbital lobes triangular and obtuse. 
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Lateral teeth two, subequal in lenjrth, acute, and directed outward and 
only slightly forward. Median suborbital lol)e truncate. Lobe at angle 
of buccal cavity very large and produced far beyond the inner lobe of the 
inferior orbital margin. Crest above posterior margin sinuous, broken 
into seven irregular scallops. 

Crests on the first two abdominal segments of the c? trilobate and sub- 
parallel in a dorsal view, that of the first the wider. Third segment with 
a lobe on each side of the middle, partially visible in a dorsal view. Crest 
on the fifth sternal segment or that between the bases of the third ambu- 
latory legs about half as wide as the second abdominal segment ; its pos- 
terior margin is sinuous. 

Chelipeds unequal in the male ; the right one rather small ; manus 
bicristate above, outer surface granulate, lower margin convex. Pollex 
slightly deflexed ; its length not equal to the width of the manus. Merus 
of first ambulatory terminating in a large blunt tooth ; meri of the second 
and third armed on the anterior margin with 4 or 5 curving, spiniform 
teeth ; terminal tooth large, subacute ; posterior margin spinulous ; upper 
surface with squamose granules. Lobes on the anterior margin of the 
carpal joints small but distinct. Dactyli slender, posterior margin concave. 

Dimensions. — ^: Length, 4.8 mm.; width, 5.5; length of second ambu- 
latory (approximate), 11.6 ; merus of same, 3.2 ; carpus, 2 ; propodus, 2.6 ; 
dactylus, 2.8. 

Type. — A single male was taken by the * Albatross * at station 2651, lat. 
24'» 2' N., long. 77^ 12' 45^' W., 97 fathoms, east of Andros Island, Ba- 
hamas, in Tongue of Ocean. U. S. Nat. Mus., No. 11394. 
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TWO NEW MOLES FROM CALIFORNIA AND OREGON. 
BY C. HART MERRIAM. 



Among the abundant signs of Pocket Gophers (Thomomys) ob- 
served about our camp on the rim of Crater Lake, Oregon, in 
August, 1896, were a few ridges which my assistant, Mr. Vernon 
Bailey, felt convinced were the work of Moles. Assiduous trap- 
ping for a number of days, however, failed to bring to light any 
of these animals until finally, on August 18, a trap which on the 
previous day had caught a Pocket Gopher was found to contain 
the long-sought Mole. This animal, on comparison with speci- 
mens of Scapanus californiais from the Fort Klamath plain, at 
the south base of Crater Lake Mt., seems to be a distinct species. 
It is decidedly larger, and differs further in the characters men- 
tioned below ; but its affinities are with callfomicm and not with 
the large S, toumsendi, its immediate neighbor on the west. The 
species is here named Scapanics cdpinm, and is of special interest 
as being, so far as known, the only strictly mountain Mole in 
America. It will probably be found to range northward in the 
Cascade Mountains, and possibly southward in the Sierra Ne- 
vada. The type specimen was captured in the Hudsonian zone, 
at an altitude of about 7000 feet [= 2130 meters]. 

Another apparently new species was secured by my assistant, 
Mr. Clark P. Streator, but in a widely different region — the desert 
region east of the mountains, in the extreme northeastern corner 
of California. I have named it Scapanm truei in honor of Mr. 
F. W. True, in recognition of his recently published 'Revision 
of the American Molea,^ 

22— Biol. Soc. Wash., Vol. XI, 1897 (101) 
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Zapus pacificas sp. nov. 

Type from Prospect, Rogue River Valley, Oregon. No. 80445, c? YK- ad. 
U. S. Nat. Mus., Biological Survey Coll. Collected August 29, 1896, by 
Edward A. Preble. Original No. 1454. 

General characters. — Size rather small ; dorsal area strongly suffused with 
yellowish. 

Co/or.— Dorsal area not strongly defined, but so strongly saturated with 
yellow that the yellow predominates over the black ; sides buffy yellow, 
moderately lined with black hairs ; inner side of legs only slightly dark- 
ened; tail sharply hi color: grayish above, white beneath; fore and hind 
feet soiled white. 

Cranial characters. — Contrasted with Zapus monlamis the skull of Z. 
pacificus is smaller ; the rostrum and nasals shorter ; andital bullae smaller ; 
basiocci pi tal 6roarfer between bullae; interpterygoid fossa shorter ; upper 
molar series more divaricating anteriorly. 

Measurements. — Type specimen: total length, 225; tail vertebra*, 141; 
hind foot, 31. 

Remarks. — A slightly younger specimen obtained by Mr. Preble at the 
type locality has the dorsal area even less distinct, the entire upper parts 
being ochraceous yellow. A still younger specimen in my private collec- 
tion (No. 3708) from Point Reyes, California, has the upper parts almost 
uniform deep ochraceous yellow with only the faintest trace of the dorsal 
area. 

Zapus trinotatuB montanus subsp. nov. 

Type irom Crater Lake, Oregon. No. 79863, ? ad., TJ. S. Nat. Mus., 
Biological Survey Coll. Collected August 19, 1896, by Edward A. Preble. 
Original No. 1388. 

General cliaracters. — Size rather large; similar to Z. trinotatuSy but some- 
what smaller and duller (sides less * omnge '), with shorter ears and feet, 
and differing slightly in cranial characters. 

Co/or.— Dorsal area sharply defined, grizzled dusky and yellowish ; sides 
ochraceous, conspicuously lined with black hairs; inner side of legs to 
heel dusky; tail sharply bicolor: gray above, white beneath; fore and 
hind feet soiled white. Belly in young adults washed with yellow. 

Cranial characters.— Skull similar to that of Z. trinotaius, but somewhat 
smaller; palate narrower; incisive foramina narrower posteriorly ; angu- 
lar process of mandible less strongly developed. 

Measurements. — Type specimen : total length, 231 ; tail vertebne, 137 ; 
hind foot, 31. Average of eight from type locality: total length, 230; 
tail vertebrae, 135.5; hind foot, 31. 
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DESCRIPTION OF A NEW SPECIES OF SPHJiJROMA* 
BY HARRIET RICHARDSON. 



Mr. E. Ben Carter has sent to the U. S. National Museum a large 
number of individuals of an undescribed species of Sphasroma, 
found boring the piers on St. Johns River, at Palatka, Florida. 
Sections of the wood received at the saihe time had been reduced, 
during a period of eight years, from a diameter of 16 inches to 
one of 7i inches. The whole surface of the wood was bored with 
holes averaging in size about 5 mm. in diameter and in an end 
section arranged in concentric rings between the rings of annual 
growth, showing the little animal's preference for the soft pine. 
Very strong mandibles, projecting beyond the labrum in a most 
conspicuous manner, provide a perfect equipment for this de- 
structive work. Spence Bate describes a species of Sphasroma 
from the Indian Peninsula with similar habits, with which the 
present species is compared. 

Spheeroma destructor sp. nov. 

Head twice as broad as long, having a small median projection. Eyes 
lateral and posteriorly situated. The first pair of an- 
tennae, with a flagellum containing eight articles, 
reach the posterior margin of the head ; the second 
pair of antennae extend to the post-lateral angle of 
the first thoracic segment; its flagellum is twelve 
jointed. 

The first and fourth thoracic segments are of equal 
length and are one and a half times longer than the 
other thoracic segments. The epimeral parts are dis- 
tinct from the segments, are quite broad, and termi- 
nate laterally in acute angles, which point downwanl. fig. z. — spharoma 
The seventh thoracic segment bears four tul>ercles destructor. 

situated in a transverse line. Dorsal view, x 3- 

♦Published with the permission of the Secretary of the Smithsonian 
Institution. 

24— Biol. Soc. Wash., Vol. XI, 18?»7 (106) 
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The abdomen is composed of two distinct segments, on the first of 
which, the post-ahdomen, there are two tubercles, one on either side of 
the median line. Suture lines at the sides of this 
<**\V^^^ segment indicate three coalesin^d segments. The ter- 

^^ minal segment is triangularly shaped and rounded 

Pio. 4.-MandtbMiar posteriorly with an upcurved margin, which extends 
^^' all around the terminal half of the segment. The 

whole surface of the abdomen is thickly tuberculated with low but dis- 
tinct tubercles, each one surmounted with a small tuft of stiff hairs or 
bristles. On the anterior part four large tubercles are situated in a trans- 
verse line, the two center ones being somewhat closer to each other than to 
the lateral ones. The uropoda extend beyond theextremity of the abdo- 
men, the outer branch being the longer. Both are pointed and similar 
in shape. The outer edge of the exopodite is provided with four teeth, 
while that of the endopodite is smooth. 

The legs of this species are in three series, according to structure, the 
fii-st three pairs being alike, the fourth and 
fifth similar, and the sixth and seventh 
similar. The legs of the first series are long 
and slender (fig. 5, a), with the second joint 
or basis nearly cylindrical in shape. The 
ischium is nearly as long as the basis, and 
this joint, aa well as the merus, is furnished 
with long straight hairs. The carpus and 
propodus are likewise long and slender. 
The legs of the second series, the fourth and 
fifth pairs, are stout and short, being sim- 
ilar in general form, though differing some- 
what in relative proportions. The basis is 
about half the length of the ehtire leg, 
while the joints following the ischium are 
very short. In the third series the legs are 
nearly as long as those of the first series, 
but differ in size and shape. They are 
stouter and not cylindrical. 

The whole surface of the body is punctate, 
and has minute transverse rugse between the 
points of depression. In color it is a dark 
brown, shaded on the edges with a lighter 
brown. 

Type.—V, S. Nat. Mus., No. 19857. 

In the Ann. of Nat. Hist.* Spence Bate describes a new species of 
Sphxrotnay ISplurroma vaftiator, which was procured ** from a piece of wood 
which had formed part of a milway bridge over one of the backwaters of 
the West Coast of the Indian Peninsula." The wood is described as 
being "honeycombed with cylindrical holes, in many of which the 




Fio. s.^Ug5. X 10. 

a. Leg of ist pair. 

b. •• 4th " 

c. '* 5th •• 

d. ♦' 6th •• 



^3) Vol. XVII, 1800, PI). 28-31, pi. ii, fig. 4. 
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animal was rolled up like a ball." Notwithstanding the close resemblance 
in habits and appearance of this species, as described and figured, to the 
present one, there are four points of difference : 

I. Tfie number and arrangement of the tutjerclen in the tiro /fpeciea. ~- In .S*. vatf- 
iator four tubercles are descril)e<l on each of the last three segments of the 
thorax, and only two are figuretl on the anterior portion of the pleon. 
In the species under discussion, however, there are four tubercles on the 
seventh 6<^ment of the thorax only and six on the abdomen, two on the 
post-abdomen, and four on the anterior portion of the caudal shield. 

II. Tlte structure of the feet. — In S. voMator the legs of the first three jMiirs 
are not propoitionately as long as those of the present species. The merus 
is differently shaped, not being cylindrical in that species, and is relatively 
shorter. Although Spence Bate mentions no dissimilarity in structure in 
the legs of the fourth and fifth |>airs, still a difference is shown in the cut 
in the formation of the merus. With our species the difference in these 
two pairs of legs is merely in proportion. There is a greater resemblance 
in the sixth and seventh pairs of legs of the two species. 

III. Th£ upcurved margin of the posterior Iialf of the terminal segment of the 
abdomen. 

IV. The presence of numerous lubercfe4 furnished with bristle-like hairs upon 
the abdomen. 

Neither of these points are mentioned in the description of Spftssroma 
vastator. 
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SYNOPSIS OF THE AMERICAN SPECIES OF ETHVSA, 
WITH DESCRIPTION OF A NEW SPECIES * 

BY MARY J. RATHBUN. 



The type species of Ethuaa, E, mascarone (Herbst) of the 
Mediterranean, is represented in the West Indian region by a 
form so slightly different that it cannot be regarded as more 
than a subspecies. E. mascarone americana, E. miaophthalma is 
found in the deeper waters off the Atlantic coast of North 
America; E, lata and E. ciliatifrons occur on the Pacific coast 
of tropical America. To these a fifth species is now added, ^ 
E. tenuipes, from the Gulf of Mexico and Florida Keys. 

Synopsis of American Species op Ethusa. 

A. Eye-stalks long, extending laterally beyond the postorbital spine. 

mascarone americana A. Milne Edwards. 
A\ Eye-stalks short, directed forward. 

B. Branch io-cardiac lines meeting in front of the heart. 

ciliatifrons Faxon. 
B'. Branch io-cardiac lines not meeting in front of the heart. 
C. Dactyli of second and third pairs of legs broad, vertically com- 
pressed. 
D. Third joint of antennae reaching the extremity of the frontal 
teeth. lata Rathbun = pubescens Faxon. 

D.' Third joint of antennae not reaching the extremity of the 
frontal teeth. microphlhalma Smith. 

C^ Dactyli of second and third pairs of legs slender, not vertically 
compressed. tennipes Rathbun, new species. 



* Published with the permission of the Secretary of the Smithsonian 
Institution. 
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Bthnsa tenuipes Rathbun, new species. 

Closely allied to E. microphthalma Smith, but a much smaller species. 
The sha})e of the carapace and the outline of the front are similar to those 
of microphthalma; the cardiac region is more elevated and surrounded by 
a dee|>er groove. The eye-stalks are shorter than in mlcropldhalma^ the 
first segment of the antenna reaching the cornea. 

The abdomen of the male is narrow ; the penultimate segment is slightly 
narrower at its distal than its proximal end, and is shorter than its distal 
width. The appendages of the first segment have a lanceolate, foliaceous 
extremity, and sheathe the api^endages of the second segment, which ex- 
tend far beyond those of the first, and have slender, converging tips. 

Chelipeds of the male very unequal, the right the larger. Right manus 
with upper and lower margins convex. Dactyli of first and second ambu- 
latory legs more slender than in microphthalma , not vertically compressed, 
and having four carinse, one above, one below, one anterior, and one 
posterior ; dactyli a little wider in a dorsal than in a horizontal view. 

Dimensions, — c?: length, 6 mm.; width, 5.5. 

Ti/pe localUy.^Off Key West, Florida, station 2316, steamer ^Albatross,' 
50 fathoms (U. S. Nat. Mus., No. 19855). 

Distribution.— A\90 dreiiged at station 2388 in the Gulf of Mexico, ofl" 
the Delta of the Mississippi, 35 fathoms. 
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DESCRIPTION OF A NEW SPECIES OF CANCER FROM 
LOWER CALIFORNIA, AND ADDITIONAL NOTE ON 
SESARMA.^ 

BY MARY J. RATHBUN. 



In a collection of Crustacea from Ix)wer California recently 
sent to the U. S. National Museum by Mr. A. W. Anthony, of 
San Diego, California, are two specimens of Cancer which can- 
not be referred to any known species. 

Cancer anthonyi Rathbun, new species. 

Resembles C. antennaritis Stimpson. Carapace wider than in antenna' 
rius, and more convex, especially in the posterior half. Elevated portions 
of the gastric, branchial, and hepatic regions coarsely granulate. Front 
narrower than in antennarius. Median supraorbital tooth less prominent 
than in that species. Antennae shorter. 

Antero-lateral teeth nine, including the orbital ; broader and less pro- 
jecting than in arUennarius; margins denticulate; second to eighth tooth, 
inclusive, having the posterior margins about twice as long as the ante- 
rior; first to sixth tooth, inclusive, obtuse ; last three teeth with short, 
sharp tips, directed forward. Posterior margin with two faint eniargina- 
tions ; in antennarius this margin has a well marked tooth. 

Suborbital margin with three teeth besides the postorbital ; from the 
median tooth a sharp ridge extends obliquely backward and outward; 
Outer maxillipeds longer and narrower than in anteimarius ; merus oblong, 
anterior margins slightly oblique. 

The dark color on the fingers extends the entire length of the prehen- 
sile margins and less than half the length of the outer margins; in anlenr 
narittSf more than half the length of the outer margins. 



♦Published with the permission of the Secretary of the Smithsonian 
Institution. 
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Carpal and propodal jointe of the ambulatory legs almost naked. Dac- 
tyl! with six longitudinal sulci, two sui>erior, two inferior, one anterior 
and one posterior; in antennariiis there are eight sulci, three superior, 
three inferior, one anterior, and one posterior. 

Color, bi*ownish red. Lower surface and legs much less hairy than in 
ant^nmiriuff, 

Dhnni9iom.^(^ : length, 42.4; width, 60; exorbital width, 18.2 mm. 
? : Length, 35; width, 51 ; exorbital width, 15 mm. 

Type localUy. — Playa Maria Bay, we.<«t coast of Lower California ; A. W. 
Anthony, collector; 1 c?, 1 ? (U. S. Nat. Mus., No. 19856). 

NOTE ON SESARMA. 

Si'samm iefjtuUonalis Ortniann, Zool. Jahrb., Syst., VII, Heft 5, 722, pi. 
xxiii, f. 14, 1894, Ecuador, should be added to the list of species of /Se^an/ia 
on pages 89-91 of these Proceedings. As Heft 5 of vol. VII is not con- 
tained in the library of the Smithsonian Institution, I am unable to supply 
the characters of this species. 



I 
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REVISION OF THE AMERICAN VOLES OF THE GENUS 

EVOTOMYS. 

BY VERNON BAILEY. 



The following brief synopsis of the Red-backed Voles is based 
on a study of specimens in the collection of the U. S. Biological 
Survey and the private collections of Dr. C. Hart Merriam and 
Mr. G. S. Miller, Jr., supplemented by a series of the Arctic 
Evotomya ruiilus from Alaska in the U. S. National Museum, which 
I have been permitted to examine through the courtesy of Mr. 
F. W. True. I am indebted to Mr. Outram Bangs for the privi- 
lege of including Evotomys proteuSj an interesting new species 
from Labrador, of which he has kindl/sent me his manuscript 
description and a series of specimens. In all, 650 specimens of 
Evotomys froxn 116 localities have been examined, and while it is 
still desirable to obtain material from many additional localities, 
especially specimens in different pelages from the same place, 
the present collections cover the ground fairly well. 

The genus Evotomys is circumpolar, inhabiting the northern 
parts of Europe, Siberia, and North America. The only circum- 
polar species is the Arctic E, ruiilus, which does not undergo any 
considerable change throughout the circumference of the Arctic 
Zone. None of the other species are common to both continents. 
The North American forms are boreal in range, covering almost 
the whole of Alaska, Canada, and the colder parts of the northern 
United States, and extending southward in the mountains to 
North Carolina and Colorado, and along the sea coasts to New 
Jersey and northern California. Excepting the southern Sierra 
Nevada in California and a few isolated mountains in various 

27— Bioi. Soc. Wash., Vol. XI. 1897 (113) 
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parts of the west, they fill the whole Boreal Zone of North 
America. In places where they range into a lower zone, local 
conditions are such as to induce a strong mixture of boreal species 
into the flora and fauna. This is most noticeable in the coast 
regions. 

The material at hand shows the genus to be wonderfully uni- 
form and the species closely interrelated. No widely divergent 
forms appear, and several of those now distinguished by names 
can be traced by every degree of intergradation to the forms 
from which they have become differentiated. Others in the pro- 
cess of separation have not gone far enough to warrant recogni- 
tion by name. By mapping the distribution of the several species 
the more northern are seen to occupy much larger areas than the 
southern. Thus the Arctic E. ratilas is common to the polar 
parts of both continents, and the northern E, gnppeii ranges from 
the Atlantic coast to the Rocky Mountains of British Columbia, 
while the more southern forms — as caroUnensis, galei^ and cali- 
foraicm — are restricted to limited areas. In commenting on these 
facts nearly ten years ago. Dr. Merriam says: " In high latitudes 
tlie climatic and general physiographic conditions are compara- 
tively uniform, and boreal localities are not subject to the great 
and sometimes sudden changes with longitude that are so fre- ' 
quent in temperate and tropical regions. Hence it follows that 
the splitting up of specific types into subspecific forms from en- 
vironmental agencies is much less common within the Arctic 
circle than farther south. iStated differently, boreal species are 
far more stable and persistent than those inhabiting warmer 
countries. In view of this fact, it is not surprising that the cir- 
cumpolar E. rulllics presents but one phase throughout its entire 
range (specimens from Scandinavia, Siberia, and Arctic America 
being practically indistinguishable), while its more southern 
representatives have become variously modified."* 

Ge)ieric characters, — The more important generic characters of 
Ecotomys are cranial and <lental, but color alone is sufficient for 
the recognition of the North American species, and also of the 
three European species — rtifocantis, gUireolus^ and rutilm — that 
have come into my hands. Except the gray phase in two dichro- 
matic species, all are characterized by a rufescent or reddish 
brown dorsal stripe which extends the whole length of the back. 



*MS notes on the genus EvotomySy written in 1888, and placed at my 
disposal by Dr. C. Hart Merriam. 
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The eyes are small, and the ears, except in a single species, E, 
ungavn, are long enough to project above the fur. The feet are 
small. The tail is rather short, varying from 23 to 33 percent 
of the total length. The fur in winter is long and soft ; in sum- 
mer in most species it is short and harsh. Lateral glands, simi- 
lar to those of the subgenus Arvicola, are usually present in adult 
males. They are situated on the flanks, one on each side, and 
average about 10 mm. in diameter. The hair covering these 
glands is doubly dense and usually differs in color and texture 
from that of surrounding parts, forming more or less conspicu- 
ous spots. The number of young produced at a birth varies 
from 4 to 6, but 4 is the more common number. There are 8 
mammae, arranged as follows: inguinal, f ; pectoral, f. 

The cranial characters of Evotomys are thus summed up by Mr. 
Gerrit S. Miller, Jr., in his recent paper on the genera of Micro- 
tinas:* " The skull of Evotomys, ... as compared with that 
of the other voles, is characterized by a general weakness and lack 
of angularity. All the outlines are full and rounded, and the 
ridges and furrows are slightly developed, even in extreme old 
age. The interorbital region is broader and the audital bullse 
are larger and more inflated than usual in Microtus and Pheria- 
comys. On the other hand, the zygomata are very slender and 
scarcely widened in the region of contact between the jugal and 
the zygomatic process of the maxillary. The mandible also is 
slender and weak. The bony palate terminates in a thin edged 
shelf continuous between the alveoli of the posterior incisors. 
. . . The structure is very different from that found in Phewa- 
comys and in typical Microtvs.'^^ 

The teeth, while truly microtine in the arrangement of the 
prisms, differ from those of Microtm and resemble those of Phcna- 
comys in having the molars always two-rooted in adults and the 
root of the lower incisor falling short of the dental foramen ; they 
differ from those of Phenacomys in the approximately equal depth 
of outer and inner reentrant angles in the lower molars. 

HabUs, — Little is known of the habits of the Arctic E, nttilas, 
but most, and probably all, of the species inhabiting the United 
States have very similar habits. They live in cool, moist woods 
and brush lands, and seem to delight in the deepest shade and 
the cover of fallen leaves, tangled weeds, and half-decayed logs. 
Their nests are built in underground burrows, under logs, or 

♦North American Fauna, No. 12, p. 43, July, 1896. 
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under cover of old leaves. A trap set under the edge of a half- 
rotten log in the woods is prett}' sure to get a Red-back if a shrew 
does not happen along first. Though mainly nocturnal, they 
are sometimes seen in the daytime. A rustling in the dry leaves 
and a quick brown flash are the usual evidences of their presence, 
unless one has the patience to sit for hours in the woods watch- 
ing for them. I have surprised them by suddenly turning over 
a log and tipping them rudely out of their nests; have caught 
them in my hands as they scampered from their feeding grounds 
to their burrows, and have watched them gliding about among 
their favorite food plants. Early one morning, when camped in 
the Big Snowy Mountains in Montana, I was watching the Pine 
Squirrels climb to the tallest spruce tops to warm themselves in 
the first rays of sunlight, when the leaves moved and out came 
an Evotomys only a few feet away. After eyeing me intently for 
a moment he began to move about as freely as if I had been a 
stump. His ears were erect and constantly changing position, 
his eyes were bright and prominent, and his nose and whiskers 
were in constant motion. His color harmonized beautifully with 
the reddish-brown leaves and the yellow and gray stems of dry 
grass as he scampered from one plant to another, reaching up to 
bite off the stems, and then hunching himself up in a fluflfy, 
round ball to eat from his hands, while keeping one eye on me. 

In winter these mice do not hibernate, nor have I ever found 
evidence of their storing provisions. They make long tunnels 
under the snow, through which they travel about with perfect 
security from a host of enemies, while they procure the tender 
grass blades and ripe seeds as easily from the surface of the 
ground as when the white blanket is not above them. All sorts 
of seeds and green vegetation are eaten, but grass is the favorite 
food, especially the half-blanched, tender base of the young grass 
blades. 

Nineteen species and subspecies are here recognized as inhab- 
iting Canada and the United States. Of these, five are described 
as new — one by Mr. Bangs and four by the writer. 

List op American Speciks and Subspeciks ok Evotomys, with Typb 

looalitiks. 

nUiltts Siberia, east of the Obi. 

wrangeli Wrangel Island, Alaska. 

duivsoiii Finlayson River, Northwest Territory, 

Canada. 
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gapperi Near Lake Siincoe, Ontario, Canada. 

" ochracetis Mount Washington, New Hampshire. 

** rhoadsi Mays Tending, New Jersey. 

** loringi Portland, North Dakota. 

** galei Ward, Colorado. 

" mturaius Nelson, British Columbia. 

hrevicaudua Custer, Black Hills, South Dakota. 

carolinensis Roan Mountain, North Carolina. 

ungava Fort Chimo, Ungava. 

idahoensis Sawtooth Lake, Idaho. 

mazama Crater Lake, Oregon. 

obscurus Prospect, Oregon. 

califamicus Eureka, California. 

occiderUalis Aberdeen, Washington. 

nivarius Mount EUinor, Olympic Mountains, 

Washington. 
proteus Hamilton Inlet, Labrador. 

Key to Species and Subspecies ok Evotomys. 

Earn distinctly rufous-tipped f not gray or dusky. 

Tail more than twice the length of hind foot 
Dorsal stripe not sharply defined. 

Ears small, scarcely protruding from fiir, dorsal 

area ill defined, dull chestnut ungava. 

Ears large, prominent above fur, dorsal area dark 
chestnut, blending with color of sides (winter 

pelage) carolinensis. 

Dorsal stripe sharply defined. 

Tail scarcely more than twice the length of hind 
foot, about 27 per cent, of total length. 
Dorsal stripe bright chestnut, with scattered 

black hairs, color sometimes dichromatic, .gapperi. 
Dorsal stripe ilull rusty rufous without black 

hairs, color not dichromatic ochraceus. 

Tail considerably more than twice the length of 
hind foot, about 30 per cent, of total length. 
Large, hind foot 20 or more ; colors dichro- 
matic, a red and a gray pelage proteus. 

Smaller, hind foot less than 20; not dichro- 
matic. 
Skull with pronounced superciliary ridges 

in adults, size medium gaUi. 

Skull without pronounced superciliary 

ridges in adults, slightly larger saturatus. 

Tail less than twice the length of hind foot. 
Dorsal stripe sharply defined, tail bicolor. 

Size large, foot 20 mm., dorsal stripe ferruginous. 
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Tail about 30 mm. long, thick, and densely 

bristly nUUus, 

Tail about 33 mm. long, not very thick or 

densely bristly datimonu 

Size small, hind foot 18-19 mm., dorsal stripe not 
ferruginous. 
Smallest of the genus, foot 18, dorsal stripe 

dark, rich chestnut in summer loringL 

Slightly larger, foot 19, tail relatively shorter, 
dorsal stripe pale chestnut in summer . . . brevicaudus. 
Dorsal stripe not sharply defined, blending with color 
of sides. 

Tail indistinctly bicolor, dorsal stripe dull 

brownish wranglei. 

Tail distinctly bicolor, dorsal stripe plain 

chestnut rlioadsi. 

Ears gray or dtisky, not didincUy rufous-tipped. 

Posterior edge of palate straight, colors bright, tail bicolor. 
Dorsal stripe not sharply defined (dark chestnut in 

summer pelage) caroiiuensis. 

Dorsal stripe sharply defined (hazel or chestnut). 
Sides clear, bright gray, skull long and narrow, 

hind foot 20 idahoensis. 

Sides dark buffy gray, skull wide and angular, 

hind foot 18 nivarius. 

Posterior edge of palate with a median projection, colors 
dark in all but mazania. 
Colors dusky or blackish above. 

Tail unicolor or nearly so, dusky or blackish, hind 

foot 18 occidenialU, 

Tail bicolor, blackish above, whitish below, hind 
foot about 21. 
Tail long, colors dark, skull thick and wide 

interorbitally colifomicus. 

Tail shorter, colors not so blackish, skull 

slender and narrower interorbitally obscurus. 

Colors not dusky or blackish. 

Dorsal area dull hazel, sides grayish, skull broad, 
angular, and flat-topped mazama, 

Evotomys ratilus (Pallas). 

Mwt ruiilus Pallas, Nov. Sp. Quad. Glirium, 246, pi. xiv B, 1778. 

Geographic distribution. — Arctic regions of America, Europe, and Siberia. 

Type locality. — Siberia, east of the Obi. 

General characters. — Rather large and bright colored; always recogniz- 
able by the short, thick, bristly tail and stout hind feet ; fur long and 
soft ; feet and ears densely haired. 
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Color. — Winter pelage : dorsal stripe well defined, extending from in front 
of ears to rump, rich rufous or ferruginous, slightly darkened with black 
tipped hairs ; face, sides, and rump bright buffy ochraceous ; belly heavily 
washed with buff or rich cream ; feet white ; eare iiifous like back ; tail 
sharply bicolor, buff or ochraceous buff below, above brownish at base, 
blackish along terminal portion. Summer pelage : dorsal stripe darker; 
sides less strongly buffy ; belly soiled whitish ; feet gray ; tail less sharply 
bicolor. 

Craitial c/iaracters, — Skull thick and strong, not much ridged or angu- 
lated ; upper outline slightly arched, not concave interorbitally ; brain 
case squarish ; ascending arm of premaxilla terminating on a line with 
truncate end of nasals ; audital bullae moderately large and inflated, hid- 
ing ends of pterygoids in side profile ; posterior edge of palate slightly 
notched ; lateral bridges wanting, so that instead of a shelf the bone stands 
out as a tongue ; * molars not peculiar ; incisors stout, with orange colored 
enamel sur&ce. 

Measurements, — In the original description Pallas gives the following 
measurements: **Nose to anus, y^ lY^^ [=98 mm.]; tail vertebne, V^ 
r'^[=29mm.]; pencil, 3^^^ r=7mm.]; hind foot, W [18 mm.]." 
Two specimens from Finmark and Sweden measure in the dry skin : tail, 
with vertebrae left in, 24 ; hind foot, 20. An alcoholic specimen from St. 
Michaels, Alaska: total length, 130; tail vertebne, 30; hind foot, 20. 
iSi;u^ of adult (No. 6555, Merriam collection) from Finmark : basal length, 
23.5; nasals, 7.8; zygomatic breadth, 14.3; mastoid breadth, 12 ; alveolar 
length of upper molar series, 5. 

General remarks. — ^The above description is based on four specimens in 
the Merriam collection from Lapland and Finmark, which ai-e assumed 
to be typical nUilus. The American form is similar in most details, but, 
as all of the available skins are in wretched condition and without reli- 
able measurements, a satisfactory comparison is impossible. 

The side glands do not show in any of the four European specimens, 
though one is marked cT ^^^ ^^'^ ^^^ unmarked for sex. A faint trace 
of them may be seen in two of the specimens from St. Michaels, Alaska. 

In the original description Pallas states that Evolomys rutilus inhabits 
the woods locally, but is also found in the cold Arctic regions as far north 
as the Gulf of Obi. In Arctic America it has been taken at various 
places on the Barren Grounds to as fer north as Fort Anderson, as well as 
at the edge of timber. As yet too little is known of its range to safely 
attribute it to the Barren Grounds, where it probably belongs. 

Specimens examitied.— Total number, 27 ; 23 in U. S. Nat. Mus.; 4 from 
Europe, in Merriam collection. 

Alaska: St. Michaels, 17; Kagiktowik, 2; Fort Yukon, 2. 
Northioesl Territory: Fort Anderson, 1; Fort Simpson, 1. 



*In Alaska specimens the lateral bridges are usually complete. This 
and other slight differences may separate the American from the Old 
World form of rutilus when series of good specimens of the two can be 
brought together. 
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Evotomys wrangeli sp. nov. 

Type from Wrangel, Wrangel Island, Alaska. No. 74724, 9 ad., U. 8. 
Nat Mus., Biological Survey Coll. Collected Sept 1, 1895, by C. P. 
Streator. Collector's number, 4835. 

Oeographic dUtrlbtUioji, — Known only from Wrangel and Revillagigedo 
Islands, southern Alaska. 

General characters. — A large, dull-colored species entirely distinct from 
any known form. Tail short, rarely twice as long as hind foot; fur thick 
and long in both young and adults collected early in September ; ears well 
clothed with short hairs, distinctly rufous tipped. Side glands well de- 
veloped in one specimen of the series. 

Col<)r. — Dorsal area dull dark chestnut with a liver brown tone, cover- 
ing whole back from eyes to base of tail, including ears, and shading 
gradually into the sepia gray of sides and cheeks ; sides more or less suf- 
fused with huffy yellowish ; belly dark plumbeous, washed with whitish 
or buffy-ochraceous ; projecting part of ear and tuft of long hairs in front 
of ear color of back ; no postauricular spot ; feet dusky gray in adults, 
sooty in young; tail bicolor, soiled huffy l>elow, blackish above, darker 
and less distinctly bicolor in immature specimens. In one adult c?*, No. 
74728, the white hairs covering the side glands form oval patches half an 
inch in length. 

Cranial cJiaraders, SknW long and narrow, not thick or angular; ros- 
trum long and decurved; zygomata smoothly arched; nasals usually 
notched, rarely truncate posteriorally, terminating on a line with pre- 
maxillse ; frontals slightly concave posteriorally ; audital buUte of medium 
size ; palatine bones short, anterior end rounded, posterior edge straight; 
lateral bridges complete before maturity ; incisors large, molar series long. 

Measurements. — Average of 4 adnlte (2 (^ and 2 ? ) from Wrangel : total 
length, 147 ; tail vertebne, 37 ; hind foot, 20. SkiUl of type : basal lengthy 
24.3; nasals, 8; zygomatic breadth, 13.5; mastoid brea<^lth, U ; alveolar 
length of upper molar series, 5.5. 

Remarks. — Theabove description is based on 18 specimens from Wrangel, 
taken from September 1 to 12. The series includes specimens of every 
size, from quarter-grown young to old adults, and shows very uniform 
coloration, except the usual brightening with age and variation in color 
of belly. Four specimens in worn summer pelage have the dorsal area 
brighter chestnut and the sides decidedly more yellowish than in the rest 
of the series. All of the specimens from Loring have the bellies strongly 
washed with buffy-ochraceous, while more than half of those from 
Wrangel have whitish bellies. 

In no way does E. wrangeli show a close relationship to any other Ameri- 
can species. In size and relative proportions it comes closest to E. dawsonij 
from which it differs widely in coloration and more widely in cranial 
characters. With the long tailed species south and east of its range there 
is no need of comparison. 

Specimens examined. — Total number, 35, from two islands on the coast 
of ^to^Jba; Wrangel, 18; Loring, 17. 
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Evotomys dawsoni Merriam. 

Eootmnys daivsoni Merriam, American Naturalist, XXII. 649, July, 1888. 

Type lo€alUij.^Fin\Ayson River (a northern source of Liard River, NWT., 
lat. 61*» 30' N., long. 129^ 30' W., altitude 3000 feet [915 meters |). 

Geographic distribution.— From Finlayson River and Fort Liard west to 
Yakutat and Juneau, and north along the coast to Prince William Sound. 

General diaracters, — Robust, with large body and short tail ; tail rai-ely 
twice as long as hind foot, well haired, but not bristly as in rutilm ; ears 
prominent and well haired ; colors bright. 

Cofor.— Dorsal stripe sharply defined, reaching from just back of eyes 
to base of tail, bright ferruginous with few dark hairs; sides, face, and 
rump buffy-ochraceous; belly thinly washed with pale buflf; tail dis. 
tinctly bicolor, clear buffy-ochraceous below, a mixture of nifous and 
blackish hairs above; feet thinly clothed with huffy and dusky hairs; 
ears covered on inner surface of projecting tips with short, rufous hairs ; 
an indistinct yellowish postauricular spot ; eyes encircled by faint yel- 
lowish rings ; tufls of rufous hairs fall back from in front and fill openings 
of ears ; a small white throat patch marks 10 out of 29 specimens ; spot 
covering side glands inconspicuous. 

Oranicd cliaraders, — Skull large aftd thick-walled, relatively short, wide, 
and angular, with the smallest and flattest audital bullte of any Ameri- 
can species; nasals terminating on a line with ascending arm of pre- 
maxillte, pointed in immature, rounded in adult skulls, never truncate ; 
pterygoids strong and prominent, the ends showing in lateral profile 
above the small, flattened bullae ; basioccipital unusually wide between 
bullae ; palatines short, rectangular, with lateral bridges incomplete ex- 
cept in skulls of old individuals ; posterior margin of palate with a central 
notch, deepest in immature specimens; incisors large, with dark orange 
enamel ; molar series long and narrow. 

MeasuremenU. — Average of 8 adults from Yakutat (4 J^ and 4 9 ) : total 
length, 144; tail vertebne, 33; hind foot, 20. Skull, No. 73566, adult J*, 
basal length, 22.5; nasals, 7.5; zygomatic breadth, 14; mastoid breadth, 
12.2 ; alveolar length of upper molar series, 5. 

Remarks,— The type was collected June 23, 1887, by Dr. George M. 
Dawson, Director of the Geological and Natural History Survey of 
Canada. Through the kindness of Dr. Dawson it is now before me for 
comparison with a large series of skins and skulls from Yakutat and 
Juneau, Alaska. It is gratifying to find that the type agrees in every jmr- 
ticular with this series of specimens, and that the n&me Evolomys daivsoni 
stands for this large and handsome species. The type was not fully 
adult, and unfortunately was mounted from a half relaxed skin, so that 
the size is greatly reduced. The tail vertebne were not removed, and the 
tail has dried short, but the hind foot and ear give reliable measurements 
for comparison. The skull is badly broken, but the teeth give good 
characters for comparison. The openly communicating loops and the 
length of the molar series as a whole may be perfectly matched in slightly 
immature skulls from Yakutat. 

28— JSioL. 8oc. Wash.. Vol. XI. 1897 
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The combination of large size and short tail, notched palate and small 
audital bullae, while distinctly separating the sj)ecie8 from all othei-s south 
of its range in America, brings it in closer relationship with K ndUus, 
From rutiltutj however, it differs in longer, slenderer, less hairy tail, 
slenderer feet, duller color, with less rufous on ears, and the following 
important cranial characters: skull less massive; rostrum longer and 
slenderer; audital bullae smaller; pteiygoids more prominent; nasals 
sharp tipped or rounded posteriorly instead of truncate; molar series 
much narrower and slenderer. In external characters it slightly resem- 
bles E. rufocanus* of northern Europe, but differs widely from that 
species in cranial characters. 

Specimens examined. — ^Total number 38, from 5 localities. 
Northwest Territory: Finlayson River, 1, the type. 
British Columbia : Fort Liard, 2. 
Alaska: Yakutat, 29; Juneau, 3; Prince William Sound, 3. 

Evotomys gapperi (Vigors). 

Armcola gapperi Vigors, Zool. Jour., vol. \\ p. 204, pi. ix, 1830. 
Evotomys fuscodorsalis Allen, Bull. Am. Mus. Nat. Hist, vol. V^I, p. 103, 
1894. 

Type locality. — Vicinity of Lake Simcoe, Ontario, Canada. 

Geographic distribution. — From Massachusetts, New Jersey, and Penn- 
sylvania northward and from the Atlantic coast westward to the Rocky 
Mountains in Canada. 

General characters.— SnmWy slender, and bright colored, with slender feet 
and a medium length tail. Of the American species it most nearly resem- 
bles E. glareolus of Europe.f 

Color. — Winter pelage : dorsal strij)e from just back of eyes to base of 
tail, bright chestnut, with numerous black hairs and a slight frosted tinge 
from subterminal white portion of part of the rufous- tipped hairs ; sides 
bright buffy-ochraceous; belly washed with pale buff; feet silvery gray; 
tail bicolor, grayish buff to the tip below, brownish above, with upper 
part of pencil black. In high pelage a rufous stripe extends through eye 



*Evotomys rufocanus (Sundevall) of northern Europe is remarkable for 
its large molars and almost microtine form of skull. It is the most 
divergent form of the genus known, with dorsal stripe yellowish rufous; 
sides, face, and rump clear gray ; tail short ; hind feet large. 

Measurement of a dry skin from Lapland (No. J^fJ, ^, Merriam collec- 
tion) : total length, 138; tail vertebrae, 33; hind foot, 20. Skull: basal 
length, 25; nasals, 7.6; zygomatic breadth, 15; mastoid breadth, 12.2; 
alveolar length of upper molar series, 6.7. 

t Evotomys gapperi differs from E. glareolus of Oxfordshire, England, in 
better define<i dorsal stripe and less extensive rufous on ears and face, 
slightly lighter coloration, and relatively shorter tail. I fail to discover 
tangible cranial differences. 
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to black spot at base of mustache. Summer pelage : darker all over, with 
more dusky on feet and tail. Young : when half grown, similar to adults* 
but with thinner surface colora, through which the slaty under fur shows. 

CYanial characters. — Skull small and slender, not ridged or angular, ex- 
cept in very old individuals; audital bullae small, full, and rounded, less 
angular, elongated, and appressed than in carolinengis; palate straight 
edged, or rarely with a slight central projection ; molar row slender. 

Measurements, — Average of 4 adults assumed to be typical from Locust 
Grove, N. Y., measured by Dr. C. Hart Merriam: total length, 141; tail 
vertebrae, 37 ; hind foot, 18.1. Average of 10 adults from Elizabeth town, 
N. Y., measured by Gerrit 8. Miller, Jr. : total length, 141 ; tail verte- 
brae, 39; hind foot, 18.3. Average of 10 adults from Peterboro, N. Y. : 
145; 40; 18.3. SkuU from Emsdale, Ontario, Canada, old cJ*, No. 75896: 
basal length, 21.6 ; nasals, 6.5 ; zygomatic breadth, 18.3 ; mastoid breadth, 
11.2; length of upper molar series, 5. 

Remarks. — Evotomys gapperi, with the possible exception of E. nUilnSf 
occupies the largest area of any si>ecie8 in America, and, as might be ex- 
pected, presents considerable variation in the extremes of its range. Some 
of the peripheral forms have become sufficiently marked to be worthy of 
recognition by name, while others are barely distinguishable from the 
central form. A decrease in size takes place in the prairie country of 
Minnesota and the Dakotas ; an increase beyond the normal in the north- 
ern Rocky Mountains. North and east of the type locality another in- 
crease is noticeable, especially in the feet. Specimens from Godbout, 
Quebec, are larger even than ochraceous^ though in color they api)ear to 
be darker instead of lighter than gapperi; but they have been preserved 
in wood alcohol, which lias doubtless changed the color. 

Another peculiarity of the northeastern animal as it enters the Hud- 
son ian zone is a tendency to dichromatism. Dr. Allen first made known 
the abnormal phase from Trousers Lake, New Brunswick, but supposing 
it characterized a new species gave it the name fuscodorsalis.* Normal, 
and what were considered typical, gapperi were secured at the same place 
and at the same time as the others. During tlie past summer Mr. Gerrit 
S. Miller, Jr., collected series of specimens in both the gray and the red 
pelaetes at Nepigf)n and Peninsula on the extreme north shore of J^ke 
Superior, which he has kindly placed at my disposal. In a critical com- 
parison of measurements, skulls, and external characters of the two forms 
I find no difference other than color, and am compelled to agree with the 
previous conclusions of Mr. Miller t that the gray animal represents only 
a color phase. 

The gray form is characterized by the entire absence of a rufous dorsal 
Btripe, in place of which there is usually a sooty or black stripe ; by clear 
gray sides and light gray wash of belly, and in very dark specimens by 
clear black upper surface of tail. 

*Bull. Am. Mus. Nat. Hist., vol. VI, 103, 1894. 

t Notes on the Mammals of Ontario, by Gerrit S. Miller, Jr. Proc. 
Boat. Soc. Nat. Hist, vol. 28, p. 16, April, 1897. 
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Specimens examined : 

Masfdchmetts : Wilmington, 5. 

Penntylvania : Renovo, 5. 

New Hampshire : Ossipee, 17. 

New York: Lake George, 13; Locust Grove, 5. 

Minnesota: Two Harbors, 18; Tower, 5. 

Ontario: Emsdale, 1; Peninsula, 5; Nepigon, 4. 

Qnebec: Godbout, 10. 

Manitoba: Rat Portage, I. 

Assiniboia: Indian Head, 5. 

Saskatcheumi : W i ngard , 7 ; Car 1 ton , L 

Alberta: South Edmonton, 25; St. Albert, 2; Muskeg Greek (lat. 54**, 
long. 110°), 11 ; fifteen miles west of Henry House, 1, im. ; fifteen 
miles south of Henry House, 1 ; Canmore, 1 ; Banfi*, 4. 

British Columbia: Field, 1, im. 

Evotomys gapperi ochraceas Miller. 

Evotomys gapperi ochracens Miller, Proc. Bost. Soc. Nat. Hist., vol. XXVI, 
p. 193, March 24, 1894. 

Type locality. — Mount Washington, New Hampshire (Alpine Garden, at 
5400 feet altitude). 

Geographic distribution. ^The White Mountains of New Hampshire and 
(probably eastward to) Nova Scotia. 

General c/iararter«.— Similar to E. gapperi, but slightly larger and much 
duller and paler ; fur long and lax ; skull as in gapperi. 

Color. — Type specimen: dorsal area faintly outlined, pale dull rusty 
rufous, with no black hairs; sides huffy clay color; belly plumbeous, 
lightly washed with dirty whitish ; feet gray ; tail bicolor, buflfy below, 
brownish above ; upper part of pencil blackish ; ears well haired, upper 
edges pale fulvous. 

Cranial characters. — Skull of type not appreciably different from that of 
typical gapperi. 

Measuremeivts. — Type, measured in flesh by Gerrit S. Miller, Jr. : total 
length, 148; tail vertebne, 39.6; hind foot, 19. Shall of type: basal 
length, 22; nasals, 6.7; zygomatic breadth, 13; mastoid breadth, 11.3; 
upper molar series, 5. 

General remarifc*.— This subspecies diff*ers from typical gapperi in paler, 
duller coloration — the opi>osite extreme from the dark, rich caroHnensis 
which inhabits the toj»s of the mountains of North Carolina. Specimens 
from Ossipee, N. H., are evidently intermediate between qapperi and 
ochraceus. In size they even exceed ochrnceus^ and in color they are 
slightly paler than true gapperi. Specimens from Digby and James River, 
Nova Scotia, kindly placed at my disposal by Mr. Outram Bangs, are 
plainly referable to ochraceus, though with a slightly darker, brighter 
dorsal stripe than the type. 
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Evotomys gapperi rhoadsi Stone. 
Evotomys gapperii rhoadsii Stone, Am. Nat, vol. XXVII, p. 54. Jan., 1893. 

Type /oca/i/y.— Mays Landing, New Jersey. 

General characters.— ^imWar to typical gapperi but with slightly darker 
dorsal stripe, less buffy sides, slightly shorter tail, and larger hind foot. 
The body roeasurements, as well as the skulls, show the animal to be 
identical in size with gapperi^ the difference in dimensions appearing 
only in length of tail and foot. 

Oo/or.— Dorsal area, extending from between eyes to base of tail, plain 
chestnut; sides buffy gray ; belly washed with buff or whitish ; tail, feet, 
and ears as in gapperi. 

Measurements.— Average of 3 young adults from type locality, measured 
in the flesh by J. Alden Loring: total length, 130.3; tail vertebrae, 36; 
hind foot, 20.' ShiU fadult c^. No. 76«79) : basal length, 21.5; nasals, 7; 
zygomatic breadth, 13.5 ; mastoid breadth, 11.3; alveolar length of upper 
molar series, 5.2. 

General remarks. — Three adult topotypes collected by J. Alden Loring 
at Mays Landing, New Jersey, February 29 and March 1, agree in part 
with the original description of the subspecies. The slight shortness of the 
tail compared with that of typical gapperi is entirely within the range of 
individual variation and discrepancies in methods of taking measure- 
ments. If a more extensive series of specimens should prove the color 
and foot characters inconstant, the subspecies will have to be given up. 
With the material in hand I prefer to retain it, though other more 
marked forms remain unnamed. The nearest localities to Mays Land- 
ing, N. J., from which I have examined specimens of Ewtomys are Wil- 
mington, Mass., and near Renovo, Penn. These specimens are fairly 
typical gapperi with no tendency toward rhoadsi^ and Mr. Rhoads has 
recorded gapperi from northern New Jersey and from Monroe and Pike 
counties, in northeastern Pennsylvania. 

Evotomys gapperi loring!,* subsp. nov. 

Type from Portland, North Dakota, No. 75795, (^ ad., U. S. Nat. Mus., 
Biological Survey Coll. Collected Nov. 22, 1895, by J. Alden Loring. 
Collector's number, 3438. 

Geographic distribution. — Timbered valleys along edge of plains in Min- 
nesota and eastern North and South Dakota. 

General characters. — Smallest Evotomys known in America, with bright 
coloration and narrow, slender skull. 

Color. — Fidi winter pelage : dorsal stripe sharply defined, extending from 
anterior base of ears back between ears to rump, pale reddish hazel, 
scarcely darkened with black hairs and frosted from the presence of a 
white subterminal zone. In some specimens with the maximum of white 
the back is fairly hoary, in others the chestnut predominates and con- 
ceals the white zone. Face, sides, and rump, bright grayish ash, more 

* Named for the collector of the type series, Mr. J. Alden Loring. 
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or less washed with huffy ; belly pure white or rarely creamy white ; 
ears pale chestnut ; feet pure white ; tail sharply bicolor, whitish below, 
blackish brown above ; pencil black above, a few white hairs below. Adult 
males with large whitish or light grayish spots over the side glands. 
Summer pelage : dorsal stripe dark, rich chestnut ; sides and face pale 
bister, more or less suffused with yellowish; l>elly thinly washed with 
white or whitish ; feet dusky ; tail darker and less sharply bicolor ; ears 
brownish ; side spots in old males sooty gray. Young slightly darker 
than adults. 

Cranial characters, — Skull, compared with that of gapperi, smaller and 
relatively narrower and slenderer ; even in old age not ridged or angular ; 
audital bullee less rounded and inflated than in gapperi; posterior edge 
of palate straight or slightly projecting on median line. 

Meamrementn. — Average of 18 adults from type locality, measured in the 
flesh by J. Alden Loring: total length, 123; tail vertebrae, 31.5; hind 
foot, 17.9 ; tail, 25.5 per cent, of total length. SkiiU of type : basal length, 
21.5 ; nasals, 6 8 ; zygomatic breadth, 12.8 ; mastoid breadth, 10.9 ; length 
of upj)er molar series, 5. 

General remarks, — There is no climatic or topographic barrier to prevent 
Ecotomys from ranging continuously from the tyj>e locality of gapperi to 
all of the points from which loringi is known. Good series of specimens 
from a chain of intermediate localities show direct connection, and prove 
that the form to which the name loringi is applied has developed as it 
reached out on the dryer, more open region along the edge of the prairies. 
The extremes of the form come from the farthest outlying localities. 
Specimens from the north shore of Lake Superior and thence westerly as 
far as Tower, Minnesota, are fairly typical gapperi. Those from Hinckley 
and Bridgman, near the middle of the State, are nearer loringi, while 
Minneapolis and Elk River specimens are almost typical. Specimens 
from Browns Valley, Minnesota, Fort Sisseton, South Dakota, and Port- 
land, North Dakota, are typical. Two from Pembina, North Dakota, are 
doubtful, and one from Carl)erry, Manitoba, is clearly intermediate. 

Specimens examined. —Total number, 56, from 10 localities (24 in the 
Merriam collection, 32 in the Biological Survey collection) : 
North Dakota: Portland, 18; Pembina, 2. 
SotUh Dakota: Fort Sisseton, 2; Travere, 2. 

Minnesota: Browns Valley, 5; Elk River, 5; Minneapolis, 7; Hinck- 
ley, 10 ; Bridgman, 4. 
Manitoba: Car berry, 1. 

Evotomys gapperi galel Merriam. 

Evotom'/s galei Merriam, North American Fauna, No. 4, p. 23, pi. ii, figure 
3, October 8, 1800. 

Type locaiitij. ^W&rd* Boulder County, Colorado. Altitude 9500 feet 
(2900 meters). 



*The type locality was given in the original description as Gold Hill, 
It has since been learned that the type specimen came from Ward, about 
6 miles above Gold Hill. 
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Geographic dislrif/iUion.— Boreal zone of mountains of Colorado and 
northward along eastern ranges of Rocky Mountains to northern Mon- 
tana. 

General characters. — Similar to E, gapperiy with slightly longer tail and 
lighter coloration, skull developing prominent superciliary ridges with 
age. 

Color, — Winter pelage : dorsal stripe sharply defined, reddish chestnut, 
with a few black hairs ; sides and face buffy gray ; belly and feet whitish 
or yellowisb gray; tail bicolor, whitish below, blackish or buffy gray 
above, except the black upper part of pencil ; ears faintly tinged with 
color of back. In spring and early summer pelage the dorsal stripe 
darkens to warm hazel and the sides to rich buffy gray. Full summer 
pelage: dorsal stripe chestnut, slightly darkened with black hairs; sides 
and face clearer gray than in winter; feet gray. Youngs in August: 
darker than the adults, with ears strongly tipped with chestnut ; feet 
dusky and tail not sharply bicolor ; spots covering side glands in old 
males whitish or gray. 

Cranial characters. — Skull of adult narrower than that of gapperi^ sharply 
concave interorbitally, with prominent superciliary ridges ; zygomatic 
arches not abruptly spreading ; audital bullse small and globose ; palate 
straight-edged or rarely with a slight central projection. 

if«i»urem^n/«.— Average of 6 adults from Longs Peak, measured in the 
flesh by Edward A. Preble: total length, 145; tail vertebrse, 43.6; hind 
foot, 18.2; tail, 30 per cent, of total length. One adult (^ topotype. No. 
74076: 146; 40; 18. SkuU of adult topotype, No. 74076: basal length, 
22.2; nasals, 6.5; zygomatic breadth, 13; mastoid breadth, 11 ; alveolar 
length of upper molar series, 5. 

General remarks. — Apparently galei branches off from gapperi along the 
east base of the Canadian Rockies and extends southward in a frequently 
intermpted line, following the eastern ranges of the Rocky Mountains to 
Colorado. Specimens from St. Marys Lake, Summit, and Java, in north- 
western Montana, except for slightly smaller size, are identical with galei. 
Specimens from Silverton and Crystal I^ke, Colorado, are not typical, 
but the difference is not uniform and may be in part due to age and sea- 
son. A badly mutilated skin in the National Museum from the Uinta 
Mountains, Wyoming, ought on geographic grounds to belong to this 
species. Four not fully adult specimens from the Bighorn Mountains, 
Wyoming, agree better with galei than with any other species. A good 
series from the Big Snowy Mountains, Montana, does not agree with 
gapperif galei, or saturaius, but, as the degree of difference is too slight to 
warrant a new name, they are referred to galei. 

Specimens examined. — Total number, 81, from 12 localities: 

Colorado: Ward, 8; Gold Hill, 2; Longs Peak, 6; Silverton, 8; Crys- 
tal Lake, 1. 
Wyoming : Bighorn Mountains, 4. 

Montana: St. Marys Lake, 15 ; Java, 2 ; Summit, 4 ; Big Snowy Moun- 
tains, 25; Red Lodge, 2; Beartooth Mountains, 4. 
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Evotomys gapperi sataratus Rhoads. 

Evotomys gapperi saturaim* Rhoads, Proc. Acad. Nat. Sn., Phila., p. 284, 
October, 1894. 

Type locality. — Nelson, B. C, on the Kootenay River, 30 miles north of 
the Washington line. 

Geographic dhstribution. — The Bine Mountains of Oregon, mountains of 
northern Idaho, and northward into British Columbia to Cariboo Lake. 

General characters.— Larger and longer tailed than E. gapperi, with 
larger ears and stouter hind feet; spot covering side glands conspicuous 
in all of the 11 adult males. 

Cofor.— Dorsal stripe bright and rather light reddish chestnut, closely 
matching that of E. gapperi in specimens from Emsdale, Ontario, and 
western New York, exc*ept that it begins farther behind the eyes; sides, 
face, and lower rump dark gray, with less ochraceous wash than in gap- 
peri; belly washed with almost pure white. Sixteen out of the twenty- 
four specimens from Nelson have a pure white throat patch extending 
from lower lip nearly to breast. Eare large, i)rotmding well out of fur, 
slightly rufous-tipped; feet gray; tail indistinctly bicolor, light gray 
below, dark gray above. 

Cranial charaders. ^SknWy compared with that of gapperi , larger, wider, 
and more angular ; pterygoids longer and slenderer; audital buUse slightly 
larger; premaxillse projecting slightly back of truncate posterior end of 
the nasals; palatine bones U-shaped, with straight posterior margin; 
front of upper incisors pale lemon yellow. 

Measurementjs. — Average of 15 adults measured in the flesh by collector; 
total length, 149; tail vertebrte, 45; hind foot, 18.2. Skull of an average 
sized adult. No. 66606: basal length, 22.3 ; nasals, 6.5 ; zygomatic breadth, 
13.5; mastoid breadth, 11.2; aveolar length of upper molar series, 5. 

General remarks. — Mr. S. N. Rhoads described this subspecies from a 
single specimen caught August 17, 1892, near the town of Nelson. The 
animal inhabits a large area of country, and, since the original descrip- 
tion gives none of the important characters that distinguish it from 
neighboring species, the above description has been drawn up from a 
series of 24 good specimens collected by J. Alden Loring, August 20-28, 
at Silver King mine, six miles south of Nelson. I have not seen the type 
of saiuratuSf but assume the present series to be typical. 

The species is distinguished from E. mazama by a darker dorsal area, 
shorter tail, more arched skull, straight posteiior edge of palate, slen- 
derer, less prominent pterygoids, smaller audital bullae, and paler in- 
cisors. In external charactei-s it resembles E. idahoensis, from which it 
differs in the broad, angular skull, narrower interpterygoid fossa, and in 
minor details. With the dark-colored E. occidentalis it needs no com- 
parison. 

*The name saluratus, in suggesting a dark-colored animal, is mislead- 
ing. The sjKjcies is scarcely darker than gapperi and much lighter colored 
than obscuruSf calif omicus, occidentalism urangelij dawsonif or carolinensii. 
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Specimens examined. — Total number, 71, from 14 localities. 
BrUish Columbia : Nelson, 24; Sicamous, 1 ; Glacier, 1. 
Washingion: Colville, 1. 

Idaho: Mission, 1; Kingston, 1 ; Mnllan, 6; Craig Mountains, 4. 
Montana: Thompson Pass, 5 ; Prospect Creek, 3. 
Oregon: Blue Mountains (10 miles north of Harney), 8 ; Strawberry 
Butte, 3 ; Elgin, 8 ; Kamela, 5. 



Evotomys brevicaudus Merriam. 

Evotomys gapperi brevicaudus Merriam, North American Fauna, No. 5, 
p. il9, pi. iii, figs. 7 and 8, July 30, 1891. 

Type locality. —Custer, Black Hills, S outh Dakota. Exact locality, 3 
miles north of the town ; altitude about 6000 feet [1830 meters]. 

Geographic distribution. — Boreal cap of Black Hills in South Dakota. 

Qenercd characters.— k& large as E. gapperi, with rather larger hind foot 
and much shorter tail ; coloration in summer pelage paler. I^arger than 
E. loringij with relatively shorter tail. 

Cotm.— Summer pelage: Similar to loringi, but paler, with black hairs 
more conspicuous; sides ash gray, strongly suffused with buffy; belly 
creamy white ; side spots dusky gray. In the type and topotype the tail, 
feet, and ears are discolored by corrosive sublimate. 

Cranial characters. — Skull similar to that of gapperi in large size and 
broad brain case ; zygomatic arches low and flaring out, so that the inner 
instead of the outer side shows in a top view ; audital bullae as large as in 
gapperi, but less rounded ; pterygoids wide, flat, and close together ; 
molars large; incisors slender and pale yellow, palate approximately 
straight-edged. 

Measurements. — Type specimen measured in flesh by Vernon Bailey : 
total length, 125 ; tail vertebrae, 31 ; hind foot, 19. A topotype (No. 4506) 
measures 130; 32; 19. SkiUl of type: basal length, 21.2; nasals, 6.6; 
zygomatic breadth, 12.5; mastoid breadth, 11.3; alveolar length of upper 
molar series, 5.4. Skull of more fully adult topotype : basal length, 21.8 ; 
nasals, 7; zygomatic breadth, 12.8; mastoid width, 11 ; alveolar length 
of molar series, 5.3. 

General remarks. — The two original specimens, collected July 18 and 21, 
1888, show only the perfect summer pelage. The skulls show that the 
animals were not fully adult, though probably full grown. Though based 
on so scanty material, the characters distinguishing the species are fairly 
pronounced. Its range is isolated, and widely separated from that of any 
other members of the genus by open prairie country and a wide belt of 
the Transition zone. There seems to be no valid reason for considering 
it a subspecies. It is even difficult to decide to which form it is most 
nearly related. 

Specimens examined. — Total number, 3, from two localities in the Black 
Hills. 

South Dakota: Custer, 2 ; Dead wood, 1. 

29— HioL. Soc. Wabh.. Vol. XI, 1897 
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Evotomys carolinensis Merriarn. 

P2colomys carol ineiisis Merriani, Am. Jour. S<'i., vol. XXXVI, p. 460, 
Dec, 1888. 

Type locality. — Roan Mountain, North Carolina; altitude 6000 feet [1830 
meters]. 

Geographic distribution. — Boreal parts of Alleghany Mountains of North 
Carolina, Tennessee, and West Virginia. 

General char acUrs. — ^Size large; hind foot, 20 mm. or more ; tail long; 
color dark and rich ; molars larger than in any other American species.* 

Color. -^ Fall summer pelage: back dark chestnut, blending gradually 
with bistre of sides, face, and rump ; darkened everywhere above with 
numerous black hairs ; belly varying from white to buffy-ochraceous, the 
under fur showing through ; fur covering side glands of male forming an 
inconspicuous spot slightly darker than surrounding fur; ears dusky; 
feet grayish brown ; tail indistinctly bicolor, gray below, blackish above, 
and all round at tip. Winter pelage (February, March, and April speci- 
mens) : paler and brighter ; back brighter ferruginous, belly averaging 
whiter ; sides buffy-ochraceous instead of bisti-e ; ears slightly rufous 
tipped. Young darker than adults. 

Cranial characters, — Skull, compared with that of E. gapperi, larger, 
wider, and more angular, with audital buUte relatively smaller, flatter, 
and more elongated; ba^occipital wider between bullse; molars larger 
and especially wider and heavier ; enamel surface of upper incisors 
darker yellow. 

Measurements. — Average of 4 adults (2 J^ and 2 9) from type locality, 
measured in flesh by Dr. C. Hart Merriam : total length, 149 ; tail verte- 
brae, 44 ; hind foot, 20.2. SkuU (a fully adult ? , Np. 731 15) : basal length, 
23.5; na.sals, 7.5; zygomatic breadth, 14.4; mastoid breadth, 12; alve- 
olar length of upper molar series. 6. 

General remarks. —Ecotomys carolinensis is readily distinguished from all 
other eastern forms by its larger size and darker coloration. Sj)ecimens 
in the same pelage should be used for comparison, as the lightest phase 
of winter pelage in carolinensis matches the darkest summer phase of 
gapperi. 

Specimens examined. — Total number, 87, from 3 localities. 
North Carolina: Roan Mountain, 47 ; Highlands, 2. 
West Virginia : Travellers Repose, Pocahontas County, 38. 

Evotomys angava sp. nov. 

Type from Fort Chimo, Ungava. No. Jf ?i, cT ad-, Merriam Coll. Col- 
lected by L. M. Turner, May 12, 1883. Original number, 317. 

General characters. — Size about as in gapperi ; tail and feet slender ; ears 
very small, not projecting beyond fur; colors dull; tail bicolor; skull 
slender; rostrum not decurved. 



* Only exceeded in size by the molars of E. rufocanus of Europe. 
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Color [type specimen skinned out of alcohol].— Dorsal area not sharply 
defined, dull brownish chestnut ; sides and face buffy j?ray, finely lined 
with blackish hairs; belly dark plumbeous, heavily washed with buflfy ; 
ears tipped with color of back ; feet dusky gray ; tail indistinctly bicolor, 
soiled buflEy below, brownish above ; sides of nose whitish ; a small white 
spot under lower lip. 

Cranial characters. — Skull, compared with that of gapperi, long and 
slender; brain case narrower; zygomata less spreading ; rostrum longer 
and straighter; audital bullae longer, flatter, and less rounded; both 
upper and lower incisors slenderer ; lateral bridges of palate incomplete ; 
molars as in gapperi^ except the first upper, in which the edges of the 
first and second inner salient loops meet and coalesce, inclosing a dentine 
core. 

Measur€ine)U$, — Type specimen, measured from alcohol by Dr.C. Hart 
Merriam : total length, 134; tail vertebrae, 39; hind foot, 19. Skull: 
basal length, 22.8 ; nasals, 7 ; zygomatic breadth, 13.5 ; mastoid breadth, 
11 ; alveolar length of upper molar series, 5. 

General remarks.— The type and only specimen was skinned and made 
up from alcohol, and doubtless the colors have changed somewhat ; but 
the small ears, slender feet and tail, and distinctive cranial characters 
mark the species as entirely distinct from any other known form. In 
geographic position it comes nearest to E. protais Bangs, of Hamilton 
Inlet, Labrador, but in characters diff*ers more widely from that species 
than from the more distant gapperi. 

In a letter to Dr. Merriam, Mr. Turner reported the species as abun- 
dant at Fort Chi mo. 

Evotoxnys idahoensis Merriam. 

Evotonim idahoemis Merriam, North American Fauna No. 5, p. 66, Julv 
30,' 1891. 

Type locality. — Sawtooth or Altunis Lake, east foot of Sawtooth Moun- 
tains, Idaho. 

Geographic mnz/p.— Mountains of south central Idaho, between Snake 
River and the Salmon. 

General characters. — Size medium, larger than gajypen ; conspicuously 
different in color from any known sj)ecie8, the sides l)eing clear gray ; 
tail longer than in gapperi or galei ; ears not tipped with rufous; skull 
narrow and smoothly rounded. 

Color. — Dorsal stripe well defined, extending from in front of ears to 
rump, pale hazel, somewhat darkened with black-tipped hairs; face, 
sides, and rump clear ash gray ; belly washed with white or whitish ; 
ears sooty gray without rufous tips ; feet gray ; tail bicolor, gray below, 
blackish above. Side glands scarcely visible in the spetnmens at hand. 

Cranial characters. — Skull long, narrow, and smooth, convex inter- 
orbitally; zygomatic arches very oblique ; rostrum long; posterior margin 
of palate straight ; pterygoids long and slender, longer, straighter, and 
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&rther apart thaji in E. saiuratus; audital bullae long and laterally ap- 
pressed ; basioccipital wide between bullae ; incisors pale yellow. 

Meamrements, — Type, measured in flesh by Dr. C. Hart Merriam : total 
length, 153; tail vertebrae, 48; hind foot, 20. Average of 4 adults from 
type locality measured by A. H. Howell: 148; 44; 20.2. Skull of type: 
basal length, 23.5; nasals, 8; zygomatic breadth, 13.3; mastoid breadth, 
11.6; alveolar length of upper molar series, 5.4. 

Remarks. — Three specimens from the Salmon River Mts. difier slightly 
from the type, but the difference may be individual. Specimens of 
E. »nturalu8 from the Craig Mts., Idaho, and of E. galei from the Bear- 
tooth Mts., Montana, though geographically near, show no close affinity 
with E. idahoenm. 

Specimens examined. — Total number, 15, from the two following localities : 

Idaho.- Sawtooth or Alturas Liake, 12; Salmon River Mts., 3. 

Evotomys mazama Merriam. 

Evotomys mazama Merriam, Proc. Biol. Soc. Wash., vol. XI, p. 71, April 
21, 1897. 

Type locality. — Crater Lake, Mt. Mazama, Oregon ; altitude, 7000 feet 
[2130 meters]. 

Geographic distribution. — Crest of the Cascade Mountains in Oregon. 

General characters. — Large, long tailed, and bright colored; ears not 
nifous; skull broad and angular; side glands conspicuous in all of the 
adult males. 

Co/or.— Dorsal stripe extending from in front of ears to base of tail, cin- 
namon rufous or hazel, shading gradually into huffy gray of sides and 
face ; belly washed with buffy white ; oval spot covering side glands slaty 
gray, more or less frosted with white-tipped hairs; feet grayish white; 
tail sharply bicolor, whitish below, blackish above. 

Cranial characters. — Skull angular, with unusually flat top, long, straight 
rostrum, and abruptly spreading zygomata ; audital bullae large ; pterygoids 
prominent, wide, and inflated at the tips ; palatines rounded anteriorly, 
with a median posterior projection ; enamel surface of incisors orange. 

Measurements. — Average of 4 adult males from type locality measured 
by Dr. C. Hart Merriam: total length, 157; tail vertebrae, 52; hind foot, 
18.7. -S^^ of type: basal length, 23.3; nasals, 7.2; zygomatic breadth, 
14.2; mastoid breadth, 12.4; alveolar length of upper molar series, 5. 

Remarks. — Evotomys mazama differs from E. saturatus in slightly larger 
size and longer tail ; in yellower, less sharply outlined dorsal stripe ; no 
tendency to white throat patch ; in more angular skull with larger audital 
bullae and pterygoids; in orange instead of pale yellowish enamel of 
upper incisors, and most conspicuously in form of palatine bones. From 
the dark colored coast species it differs conspicuously in color, but with 
E. obscurus it needs careful comparison. 

Specimens examined. — Total number, 19, from 2 localities: 
Oregon : Crater I^ake, 16 ; Mount Hood, 3. 
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Evotomys obscams Merriam. 

Evotomys obscurus Merriam, Proc. Biol. Soc. Wash., vol. XI, p. 72, April 
21, 1897. 

Type locality. — Prospect, Upper Ro^e River Valley, Oregon. 

Geographic distrilmtioii.— West slope of the southern Cascade Range and 
northern Sierra Nevada in southern Oregon and northern California. 

General, characters.^ A rather large, grayish species, with small gray ears 
and indistinct markings ; side glands inconspicuous, but easily discovered 
on blowing apart the fur. The characters given are mainly those distin- 
guishing the species from E. mazarna. 

Color. — Upper parts olive gray, with an ill defined dorsal area of cin- 
namon rufous, obscured by black hairs ; lower part of sides and face clear 
gray ; belly washed with dull buff; ears dusky, not rufous tipped ; feet 
dusky gray ; tail distinctly bicolor in specimens from the type locality, 
more sharply bicolor in specimens from Carberry Ranch, California. 

Cranial characters.— SkuU less angular and abruptly spreading than that 
of E. mazama and with a more arched dorsal line ; rostrum short, de- 
curved, with lower outline well arched; incisive foramina short and 
wide ; palatines and audital bullie as in E. mazama. 

Measurements. — Type specimen, measured in the flesh by E. A. Preble : 
total length, 155; tail vertebrte, 47; hind foot, 17. Skull of type: basal 
length (basion to gnathion), 21.8; zygomatic breadth, 13.3; mastoid 
breadth, 11.5; alveolar length of molar series, 4.5. 

Remarks. — The series of specimens includes both young and adult indi- 
viduals collected in May, August, September, and December, but appar- 
ently none in full winter pelage. In both geographic position and specific 
characters this species lies between E. mazama of the summit of the Cas- 
cades and E. califomicus of the coast region. On the side of Mount 
Mazama it almost or quite meets the range of E. mazama, with which 
none of the specimens show evidence of intergradation. Specimens from 
Carberry Ranch show a slight approach toward califomicus^ and future 
collections may prove obscurus to be a lighter-colored, interior form of that 
species. 

Specimens examined. — Total number, 10, from 5 localities: 

Oregon : Prospect, 4 ; west side of Crater Lake, 1 : Grand Pass, 1 ; 

Siskiyou, 1. 
California: Carberry Ranch (near Montgomery Creek), Shasta 
County, 3. 

Evotomys californicus Merriam. 

Evotomys califomicus Merriam, North American Fauna No. 4, p. 26, pi. ii, 
fig. 2, Oct. 8, 1890. 

Type locality. — Eureka, Humboldt Co., California. 
Geographic distribution. — Coast strip of Oregon and northern California. 
General characters. — One of the largest, darkest, and longest-tailed species 
in North America. Dorsal area ill defined ; ears small, and in May and 



\ 
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June specimens almost naked, not rufous ; lateral glands well defined in 
half of the specimens examined, conspicuous in the type and two other 
old males. 

Color, — Upper parts dark bister or sepia, becoming dusky on rump and 
dull, dark chestnut on back ; dorsal area indistinct and shading gradually 
into color of sides ; oval patches of dense fur covering side glands plum- 
beous in slight contrast to surrounding fur ; belly pale bufiy or soiled 
whitish, darkened by the plumbeous under fur; tail sharply bicolor, 
blackish above and at tip all round, whitish beneath ; feet whitish or 
but slightly dusky ; ears dusky, with no rufous or light-colored hairs. 

Cranial and dental characters. — Skull thick and heavy, with short, stout 
decurved rostrum ; audital bullae and pterygoids both relatively and act- 
ually larger than in any other species; palatines usually triangular in 
outline instead of U-shaped, as in other species, and with a triple or single 
pointed posterior projection ; zygomatic arches bent well down and not 
abruptly spreading ; molars wide and heavy ; enamel folds crowded lon- 
gitudinally and irregular ; posterior upper molar short, with terminal 
loop very small or, in 4 specimens out of 6, absent. 

Mea^turements,— Type f measured in flesh by T. S. Palmer: total length, 
161 ; tail vertebne, 50; hind foot, 21. An adult J^ from Yaquina Bay, 
Oregon, measured by B. J. Bretherton : total length, 163 ; tail vertebra?, 55 ; 
hind foot, 20. Skull: basal length, 22.8; nasals, 7.5; zygomatic breadth* 
14 ; mastoid width, 12.3 ; alveolar length of upper molar series, 5.3. 

General remarks. — In geographic position this species lies nearest to 
E. obscurus on the east and to E. occidentalw on the north, and with these 
species only does it need comparison. The darker color, larger size, and 
longer tail distinguish it at a glance from E. obscuriis without reference to 
the numerous cranial differences. S{>ecimens from localities away from 
the coast (Willetts and Sherwoods, near the center of Mendocino County, 
California) are somewhat smaller and lighter colored than the type, which 
suggests that the si)ecie8 may grade into E. obscarusy though at present no 
intermediate specimens are available. E. calif ornicm is readily distin- 
guished from its northern neighbor, E. occidentalism by light feet and belly, 
bicolor tail, larger size, and blacker coloration, iiicontrndistinction to the 
sooty feet and belly, concolor tail, smaller size, and more nifous back of 
occidentali». 

Specimens examined. — Total number, 0, from the 5 following localities: 
California : Eureka, 1 ; Willetts, Mendocino County, 3 ; Sherwoods, 3. 
Oregon: Yaquina Bay, 1; Oregon City, 1. 

Evotomys occidentalis Merriam. 

Evotomvs occidentalis Merriam, North American Fauna, No. 4, p. 25, pi. ii, 

fig.*^l, Oct. 8, 1890. 
Evotomys pygmxns Rhoads, Proc. Phila. Acad. Nat. Sci., p. 284, October, 

1894. 

Type locality. — Aberdeen, Washington. 

Geographic diMribution. ^Cooiit and Puget Sound region of Washington 
and southern British Columbia. 
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General characters. — Size considerably less than califormcm ; dorsal area 
indistinct; tail long and slender; concolor ears nearly naked, not large, 
bnt conspicuous above the short summer fur ; tail and feet scantily haired 
in summer specimens ; lateral glands conspicuous in 2 out of 3 adults from 
Aberdeen. 

Color, — August specimens from Aberdeen : dorsal area ill defined, some- 
times indistinct, varying from dull burnt umber to dark chestnut, dark- 
ened by numerous black-tipped hairs; sides dusky gray with a buffy 
suffusion ; an oval patch of darker sooty gray covering side glands in the 
type and two other specimens ; tail almost concolor, blackish ; feet dusky 
or blackish ; belly salmon-buff, the dusky under fur showing through ; 
nose blackish. 

Cranial characters. — Skull thin and light, without prominent angles and 
processes, relatively narrow and slender, with gently arching zygomata ; 
anterior part of palate from molars to incisors well arched ; audital bullce 
much inflated, crowding close together over basioccipital ; pterygoids flat, 
thin, and much perforated at base ; palatines with a rounded or notched 
posterior projection ; molars normal ; anterior surface of upper incisors 
orange, in strong contrast to the pale yellowish of those of E. aaturalus. 

Measurements.— Type f measured in the flesh by T. S. Palmer, c? ad.: 
total length, 145; tail vertebra*, 45; hind foot, 18. Average of 3 adults 
from type locality : 146 ; 47 ; 18.3. i^kiiU of type : basal length, 22 ; nasals, 
7 ; zygomatic breadth, 12.5 ; mastoid breadth, 11 ; alveolar length of molar 
series, 4.7. 

Remarks.— Thia species is peculiar to the low , moist coast and sound 
r^ion— the * Webfoot country * — where its d ark color blends with the 
shadows of dense vegetation. In general the color is nearly as dark as 
that of E. californicusy but the rich brown on the back, the concolor, 
dusky tail, and dusky feet are the characters most sharply distinguishing 
it from neighboring species. There is a possibility of intergradation with 
E. californicus on the south, as well as with E. sataratus of the mountains 
farther east. Specimens from Port Moody, B. C, while agreeing closely 
with the type in all external chanu^ters, show a slight departure in cranial 
characters in the more angular skull, paler incisors, and smaller audital 
buUse. A iialf-grown specimen from the head of Cascade River is slightly 
lighter and brighter colored than specimens of the same age from the type 
locality. 

Evotomys pygmseus Rhoads, from the mouth of the Nisqually River, 
Washington, is based on small size, and was described as the smallest 
species of the genus, measuring 120; 34 ; 16. In a series of 9 specimens 
from Tenino (16 miles SW. of the mouth of Nisqualla River), adult speci- 
mens, measured in the flesh by C. P. Streator, range from 136 ; 40 ; 18 to 
155; 49; 18. Two not fully adult specimens from Steilacoom (8 miles 
NE. of the mouth of Nisqually River) measure 125; 36; 16.5 and 128; 
39 ; 17. In brief, specimens from Tenino and Steilacoom localities close 
by and on both sides of the type locality of ^ pygrnans^ agree within the 
limits of individual and slight seasonal variation in size, color, and cranial 
characters with specimens from Aberdeen, the type locality of E. occiden- 
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talis. It is evident, therefore, that E. pygmxus Rhoads is the young of 
E. occideiitalis. 
Specimens examined. ^ToM number, 19, from 5 localities. 

Washington: Aberdeen, 6; Tenino, 10; Steilacoom, 2; head of Cas- 
cade River, 1 im. 
British Columbia: Port Moody, 1. 

Evotomys nivarius* sp. nov. 

Type from Olympic Mountains, Washington, at altitude of 4000 feet 
[1220 meters], on N W. slope of Mt. EUinor. No. (>6203, 9 ad., U. S. Nat 
Mus., Biological Survey Coll. Collected July 9, 1894, by C. P. Streator. 
Collector's number, 4025. 

Geographic distribution. ^}ii. EUinor and probably other high peaks in 
the Olympic Mountains. 

General characters. — Size and proportions about as in E. occidentalism but 
color lighter and brighter, with skull more angular. Fur long and lax ; 
ears small and scantily haired; tail and feet slender, well covered with 
short hair. 

Color. — Dorsal stripe well defined, extending from anterior base of ears 
to base of tail, dull light chestnut; sides dark gray with little buflfy suf- 
fusion ; belly thinly washed with soiled whitish, darkened by plumbeous 
under fur ; postauricular spots whitish ; ears dusky ; tail distinctly bicolor, 
soiled whitish below, dusky above ; feet dirty white. 

Cranial characters. — Skull short, wide, angular, and flat; zygomatic 
process of maxilla projecting at right angles to axis of skull ; zygomatic 
process of squamosal spreading ; frontals deeply concave postorbi tally ; 
lateral ridges of frontals and parietals prominent ; audital bullae as large 
as in E. occidentalis ; pterygoids slender; palatines short, anterior edge 
truncate or rounded, posterior edge straight; tooth pattern diflferent in 
each of the three s[>ecimens; incisors yellow like those oi E. occidentalis. 

MeasuremoUs. — Average of 8 adult females from type locality, measured 
in the flesh by C. P. Streator : total length, 150 ; tail vertebrae, 50 ; hind 
foot, 18. Skull oiiypQ'. basal length, 21 ; zygomatic breadth, 13; nasals, 
6.5 ; mastoid breadth, 11.5 ; alveolar length of upper molar series, 5. 

Remarks. — The specimens from the type locality were caught on July 9, 
at the edge of an alpine lake, at about 4000 feet altitude. At that date 
Mr. Streator roports about one-third of the lake covered with ice and 
snow from the previous winter, while deep snow drifts lay on most of the 
neighboring slope. Ic*e formed over the water almost every night during 
his stay, from July 8 to 11. The snow banks do not entirely leave Mt. 
EUinor during the summer. At this altitude the timber is smaller and 
more scattered and the undergrowth less dense than lower down. 

The species shows no close relationship with any other, except ocd- 
dentalis. The types of these two are widely diflerent, but specimens from 



*The name nivarius seems appropriate U) this alpine species, found in 
close proximity to snow banks that never melt. 
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the vicinity of Lake Cushman, at the east base of the Olympic Moun- 
tains, siiow either that the two species meet there or that intergrades 
occur. A more complete series of specimens is needed to prove inter- 
gradation, and until such a series is obtained E. nivaritis may stand as a 
full species. 
Specimens ewamined. — Total number, 6, from three localities. 

Washington : Mt. EUinor, 3 ; Lake Cushman, 2 ; Skokomish River 
(10 miles above Lake Cushman), 1. 



[The account of the following species is contributed by Outram Bangs.] 
" Evotomys proteus sp. no v. 

" Type from Hamilton Inlet, Labrador. No. 4081, 9 old adult, coll. of 
E. A. and O. Bangs. Collected Aug. 27, 1895, by C. H. Goldthwaite. 

^* General characters. Size largest of the northeastern forms; ear and 
hind foot large ; colors very variable ; usual coloring of adults yellowish 
or grayish, with a darker (often sooty) dorsal stripe. Red-backed indi- 
viduals are in a small minority, and even these liave the face gray; feet 
and tail more hairy than in gapperi or ochraceus; skull large and angular, 
with deep interorbital constriction, behind which the brain case expands 
more squarely than in either gapperi or ochraceus, with more strongly 
marked spur-like process of squamosal. 

** Color. — The color of this mouse varies enormously. The type (repre- 
senting the color phase that seems to be most usual) : sides, flanks, cheeks, 
and face smoke gray, somewhat shaded with yellowish and drab, dark- 
ening on back into a broad dorsal stripe of sepia, and paling off on under 
parts to light smoke gray ; feet and hands dull gray ; tail indistinctly 
bicolor, dusky above, dull gray l)elow, hairy. No. 4088 has the whole 
upper parts, back, and sides dull yellowish, the dorsal stripe slightly 
darker. No. 4054 has the sides darker yellowish brown and the dorsal 
strii)e bright chestnut, while No. 4139 is slaty all over, slightly paler below, 
and darker dorsally. Every degree of intermediate coloration can be 
found betw^een these extremes. 

** Cranial characters. — The skull is larger than that of either gapperi or 
ochraceus, the brain case more angular, the interorbital constriction deeper, 
and the forward spur-like process of squamosal much more strongly 
marked. The dentition does not appear to differ materially from that of 
either gapperi or ochraceus. 

" Meamrements (taken in the flesh by collector).— The type, ? old adult : 
total length, 171; tail vertebrae, 53 ; hind foot, 21 ; ear from notch, 17. 
Average of the 20 largest adult specimens : total length, 161.8 ; tail verte- 
brae, 48.83; hind foot, 20.47; ear from notch, 17.75." 
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EXPLANATION OF PLATE IIL 

Fig. 1. Evotomys rutiltis (Pallas). 

ad., Syd Varanger, Finmark, Norway, No. 6555, Merriam Coll. 

1, top of skull; la, palate region. 

2. Evotomys dawsoni Merriam. 

cf ad., Yakutat, Alaska, No. 73566, U. S. Nat Mus., Biological 
Survey Coll. 

2, top of skull ; 2a, palate region. 

3. Eootomys loringi subsp. nov. 

(^ ad. (type), Portland, Traill Co., N. Dakota, No. 75795, U. 8. 
Nat. Mus., Biological Survey Coll. 

3, top of skull. 

4. Evotomys nimrius sp. nov. 

9 ad. (type), Mt. Ellinor, Olympic Mta., Washington, No. 
66203. U. S. Nat. Mus., Biological Survey Coll. 

4, top of skull. 

5. Evotomys wrangeli sp. nov. 

5. 9 ad. (type), Wrangel Island, Alaska, No. 74724, U. S. 
Nat. Mus., Biological Survey Coll. (5a, same locality ; No. 
747m) 

5, top of skull ; oa, palate region. 

6. Evotomys mnzama Merriam. 

6. cJ^ ad. (type). Crater Lake, Oregon, No. 79913, U. S. Nat. Mus., 
Biological Survey Coll. (6a c?, same locality ; No. 79915.) 

6, top of skull ; 6a, palate region. 
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DESCRIPTION OF A NEW BAT FROM MARGARITA 
ISLAND, VENEZUELA. 

BY GERRIT S. MILLER, Jr. 



Through the kindness of Mr. F. W. True, curator of mammals 
in the U. S. National Museum, I have been permitted to exam- 
ine the bats collected by Lieut. Wirt Robinson on Margarita 
Island, Venezuela, in July, 1895. Among them is a specimen 
of Rhogecssa which differs considerably from any of the Mexican 
species of the genus, and without doubt represents an unde- 
scribed insular form. It may stand as : 

Rhogeessa minutilla sp. nov. 

Vesjyerugo jmr'rulm Robinson, Proc. U. S. National Museum, XVIII, p. 
651, 189(i. 

Type from Margarita Island, Venezuela. No. 63216, c? ad., U. S. 
National Museum. CJollected July 8, 181)5, by Lieut. Wirt Robinson. 
Collector's number, 463. 

General characters, — Most like Rfiogeessa tumida H. Allen, but much 
smaller. 

Color. — Fur everywhere light yellowish brown to base, the hairs on the 
back tipped with chestnut ; ears and membranes in dry specimen dark 
brown. 

Skull and teeth, — The skull of Rhogeessa minutilla is smaller than that of 
R, tumidoy and apparently has a narrower hrain case ; but as it is injured, 
the cranial characters cannot be determined with certainty. Teeth essen- 
tially as in R, tumida, 

Measuremenls^—Toi&l length, about 65; tail vertebrse, 25; tibia, 11; 
foot, 5 ; forearm, 25 ; thumb, 3.6 ; longest finger, 51 ; ear from meatus, 
11.8; width of ear, 8; tragus, 6.4 ; greatest length of skull, 11.8; upper 
tooth row, 5; lower tooth row, 5.6; mandible, 9. 
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DESCRIPTION OF A NEW VOLE FROM KASHMIR. 
BY GERRIT S. MILLER, Jr. 



Mr. Oldfield Thomas, of the British Museum, has recently sent 
me for determination a vole collected by Dr. J. E. T. Aitchison, 
F. R. S., at Gulmerg, Kashmir. The specimen proves to be a 
Microtics of the subgenus Hyper acrixis.^ It differs from Microiua 
Jertilis (True),t the only other known member of the subgenus, 
in several important characters, and evidently represents a new 
species, which may stand as : 

Miorotus aitchisoni % sp. no v. 

Type from Gulmerg, Kashmir, altitude 9000 feet. Adult c? (in alcohol), 
British Museum collection (not registered). Collected by Dr. J. E. T. 
Aitchison. 

Geneml characlers.—Gener&X api)earance much as in Microius ferl\lin 
(True), but size considerably larger and color apparently yellower. 

Color, — Color on back bister slightly darkened with blackish and fad- 
ing rapidly on sides into light yellowish wood brown of belly ; tail ob- 
scurely bicolor, dark brown above, light yellowish brown IhjIow ; feet 
dusky ; whiskers scant and short, the lonjjjest reaching about to ears, 
mixetl brown and silvery gray. 

>S'Ani//.— The skull of the type is reduced to fragments, but these indicate 
that it was considerably larger than that of M. fertilis. 

Teeth. — The teeth of Microius aitchuoni are uniformly much larger than 
in M.fertiliSt but the enamel pattern is essentially as in the latter.? 

Mecmirements,— Total length, 135; tail vertebrne, 33; hind foot, 19; 
front foot, 13; ear from meatus, 12; ear from crown, 7.4 (from specimen 
in alcohol) ; maxillary tooth row, 7 ; mandibular tooth row, 6.8. 



* See North American Fauna No. 12, p. 54. 

fProc. U. S. National Museum, XVII, p. 10, 1894. 

J At Mr. Thomas' request, this vole is named after the collector of the 
type specimen. 

§ For figure of enamel pattern of Microtus ferlilh, see North American 
Fauna No. 12, p. 55. 
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DESCRIPTIONS OF A NEW EAGLE FROM ALASKA AND 
A NEW SQUIRREL FROM LOWER CALIFORNIA. 

BY C. H. TOWNSEND. 



The following very distinct forms are among the collections 
contributed by the writer to the U. S. National Museum between 
1889 and 1895: 

Haliaetas leucooephalus atlascanus new subspecies. 

Subspedfic characters. — Differing from H, Uucocephalm in size, being con- 
siderably larger. 

HahiUil. — Alaska. 

Type.—(^ (U. S. Nat. Mus. No. 151,567). Unalaska, Aleutian Islands, 
May 22, 1895. C. H. Townsend. 

Dimensions of Type. — Wing, 23.75; tail, 11.50; targus, 4; culmen, 2.60; 
depth of bill, 1.50; hind claw, 1.50. 

Comparative Measiwements. 



Locality. 


Averages. 


Wing. 


Tail. 1 Tarsus. 


Bill. 


Claw 
of hind toe. 


Length. 


Depth. 


Florida 


4ad. c?s. 

3 *' 98. 

4 ** ^8. 
2 " ?8. 


21.12 

22.75 
23.81 
24.62 


10.43' 3.40 

11.31 1 3.42 
11.56 4.18 
12.00 3.75 


2.43 

2.45 
2.50 
2.62 


1.27 

1.32 
1.40 
1.50 


1.50 


Florida and Lou- 
isiana 


1.60 


Aleutian Islands . 


1.62 
1.75 



In forty specimens examined from localities between Florida and 
Alaska there is a regular increase in size northward. Eagles from north- 
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ern Statee are lai^er than those from Florida and Louisiana. In addi- 
tion to the other differences in size, the bill of the Alaskan bird is wider, 
while the ed^ng to the feathers, especially on the wing coverts, is both 
lighter and broader. The egg of the northern bird is distinctly larger, 
the average of sixteen specimens being 73.5 x 57.5 mm., while that of 
forty-flve Florida specimens is 69 x 53.5 mm. 

Soiuras hadsonioB mearnsi new subspecies. 

Sdurm hudsonius califomicm Allen. Bull. Am. Mus. Nat. Hist, III., 1890, 
pp. 165-167. 

This form is characterized by extreme pallor of coloration and by hav- 
ing middle dorsal region tinged pale yellowish instead of reddish, as in 
specimens from central and northern California. A general hoariness 
pervades the entire upper surface; under surface pure white, without 
traces of annulation ; under fur light plumbeous throughout. These speci- 
mens have a broad black lateral stripe. The ears are conspicuously tufted 
with long black hairs, while the top of the head is pale grayish instead 
of blackish, as in specimens from more northerly localities. Tail with 
lateral hairs very broadly tipped with white ; median area of under side 
whitish gray, of upper side yellowish gray ; terminal third black, fringed 
with white. Fore and hind feet yellowish white. One specimen (No. 
1S267, U. S. Nat. Mus.) has acquired the post-breeding pelage on the fore 
but not on the hind feet, the new hair being buff-yellow instead of soiled 
white. Specimens from the interior region of northern California are 
much darker, with distinctly more reddish upper tinge and less hoari- 
ness, while the under fur is decidedly darker plumbeous. Specimens of 
S. hvLdsomus mogoUonensis and S. hudsoidus fremonti have a more general 
reddish suffusion of the upper parts, and in winter much dusky vermicu- 
lation of the under surfaces, while the feet are nearjy black and the ear 
tufts less pronounced. 

S. hvdsoniua mogoUonensis is considerably larger, the hind foot measuring 
54 mm. in mogoUonensis against 51 mm. in mearnsi; the skull 51 x 28.7 
against 48.8 x 27.6. 

Type No. JlffS* U. S. Nat. Mus., from San Pedro Marti r Mountains, 
lx)wer California (altitude about 7,000 feet). Collected in May, 1889, by 
C. H. Townsend. 

Named for Dr. Edgar A. Mearns, U. S. A., Naturalist of the Mexican 
Boundary Commission of 1892-'94. 
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LEPUS BAILEYl A NEW COTTONTAIL RABBIT FROM 

WYOMING. 

BY C. HART MERRIAM. 



In the summer and early autumn of 1893 my assistant, Mr. 
Vernon Bailey, and I made a biological reconnaissance of the 
middle part of the State of Wyoming, which we traversed from 
west to east. On entering the Wind River Basin a short distance 
south of the town of Lander, the first mammal to attract my 
attention was a large, pale Cottontail with ears even longer than 
those of the Arizona Jack Cottontail (Lepm arizonm Allen). The 
species was new to me, but I became well acquainted with it 
during the remainder of the season, for throughout our course 
in the Wind River and Bighorn Basins one or more were seen 
every day, and not having been disturbed by man they were very 
tame, often permitting us to pass within 20 feet (7 meters) with- 
out taking alarm. When started they usually ran only a short 
distance and squatted behind a sage brush or greasewood bush, 
or in the burrow of a prairie dog or badger, with their long ears 
laid back on the neck. By rushing suddenly toward them sev- 
eral were driven into these burrows. They were most active at 
dusk, when their large white tails could be seen flashing in va- 
rious directions. When at rest the tails are lowered and appar- 
ently narrowed, so that the gray of the upper surface conceals 
the white, but the instant the animal starts the tail is raised and 
bent up on the rump. When partly erected it seems to curve to 
the left, but when fully up and pressed against the rump it was 
found to curve to the right (convexity to the left) in seven cases 
out of eight. In all of these resi)ects it resembles the tail of the 
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white-tailed ground squirrel of the southern deserts Ammoftper- 
mophilua leucurus). 

The new Cottontail, which I take pleasure in naming Lepics 
bailer/i, after my companion, Mr. Vernon Bailey, is a northern 
representative of the arizonse series, with which it agrees in the 
large size of the ears and audital bullae. It inhabits the Upper 
Sonoran and Transition Zones and ranges completely acr<|aQ the 
lower parts of the Owl Creek Mts., which mountains separate the 
Wind River Basin from the Bighorn Basin. On the north the 
species follows the Bighorn Basin into Montana, and on the east 
it was last killed by us on Crazy Woman Creek, a tributary of 
Powder River in northeastern Wyoming. Southeast of Powder 
River it was afterward obtained at Douglas by Mr. J. Alden 
Loring. In the Wind River Basin we found it in company 
with the short-eared Cottontail {Lepris niUtalli)^ though the latter 
seemed to be closely confined to the willow thickets along the 
streams, while the long-eared species was found everywhere over 
the sage and sarcobatus plains and on the open deserts. 

Lepas baileyi sp. nov. Wyoming Cottontail. 

Type from Spring Creek, east side Bighorn Basin, Wyoming. No. 56016, 
9 ad., U. S. Nat. Mus., Biol. Survey Coll. Collected Sept. 17, 1893, by 
C. Hart Merriam and Vernon Bailey. Original No. 4372. 

General characters. — Size large ; coloration pale ; ears and tail very long. 
Similar in general appearance to L. nuUalliy but paler, with much longer 
ears and tail. 

Color. — Upper parts pale pinkish buff, sparingly lined with black hairs ; 
nuchal patch pale fulvous; rump narrowly grayish, lined with black 
hairs; ears like back, but terminal fourth bordered by black ; outer sides 
of fore and hind legs pale fulvous ; fore and hind feet white or whitish, 
with basal fur on outer side of feet more or less suffused with pale ful- 
vous; pectoral collar (broad and full) and tuft on each side of inguinal 
region pale buffy fulvous ; under parts white ; tail white, except a grayish 
band on dorsal surface. 

Cranial cliaracters. — Skull similar to that of L. arizona, but larger and 
heavier, with decidedly larger teeth. Contrasted with X. niUUUli of the 
same region, the skull as a whole is larger ; the audital bulls very much 
larger ; the postorbital processes larger, broader, and more produced ante- 
riorly. 

Mecumrements.— Type specimen: total length, 418; tail vertebrae, 50; 
hind foot, 100 ; ear from base, 94. A veraire of 8 specimens ft-om the Wind 
River and Bighorn Basins: total length, 404; tail vertebrae, 55; hind 
foot, 96. 
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THE AFRICAN SWIMMING CRABS OP THE GENUS 
CALLINECTES,"^ 

BY MARY J. RATHBUN. 



This paper is supplementary to the onj on * The Genus Colli- 
nectes^^f since the publication of which the writer has examined 
the types of a number of species of doubtful position and has 
been able to correct the synonymy. J It becomes necessary to 
change the name of two species, larvatiis to marg-lnatuSj tumidua 
to exasperatiia, and advisable to consider the subspecies, tumidua 
gladiator^ a species. One new species is added, C, IcUimantis, 

CaUineotes marginatos (A. Milne Edwards). 

Neptunus marginatum Pl. Milne Edwards, Arch. Mus. Hist. Nat. Paris, X, 

318, pi. XXX, fig. 2, 1861. Gabon. Tvpes examined {^juv. 9). 
CaUlnecUs larvatm Onlway, Boston Journ. iJat. Hist., VII, 573, 1863. Key 

West, Tortugas, Bahamas, Haiti. 
Callinectes larmitis A. Milne Edwards, Crust. Reg. Mex., 225, 1879 (variety 

of C. diacatUJins). 
CafUnedes africamuf A. Milne Edwards, op. cU., 229, 1879 (variety of C. dia- 

canthus). Cape Verde Islands. Types examined. 
CaUinedes lartKUm, var. africanusf Benedict, Proc. U. S. Nat Mus., XVI, 

1893, 537. 

Distribution. — Afri(»n coast: Cape Verde Islands (U. S. Nat. Mus., No. 
14880; Paris Mus.) ; Liberia (Paris Mus.) ; Beyah River, Elmina, Ashan- 
tee (U. 8. Nat. Mus., No. 14878) ; Gaboon (Paris Mus.) ; St. PauldeLoando 
(U. 8. Nat. Mus., No. 14877). American coast: Florida Keys to Bahia, 
Brazil. 

* Published by permission of the Secretary of the Smithsonian Institu- 
tion. 

tProc. U. S. Nat. Mus., XVIII, 1895, 349-375, pis. xii-xxviii, 1896. 

J C nitidtis A. Milne Kd wards, 1879, is a synonym of C. arcuatus Ord- 
way, 1863. 
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Callineotes gladiator Benedict. 

(J(iliiiw(i4's tnmkhm^ var. gladiator Benedict, Proc. U. 8. Nat. Mns., XV^I, 

1893, 5:57. 
Callinectes tumklus gladiator Rathbun, Proc. U. S. Nat. Mus., XVIII, 1895, 

3(50, 1896. 

This form should, I think, be considered a distinct species from C ex- 
asperatus (Gersteecker), 1856* (= 0. tumidus Ordway, 1863). 

Thfpe specimeuy cf.— Carapace, exclusive of lateral spines, wider than in 
C cxasperatxm ; less convex, but more deeply areolated; the branchial 
region, besides the two distinct areolae at the inner angle, has outside 
these areolte a higher elevation on which the granules are most crowded. 
Granules scattered on the lateral regions. Intramedial region wider than 
in C. exasperattiSy but posteriorly narrower than in C. margincUus. Median 
teeth of the front small, tuberculiform. Lateral teeth gradually increas- 
ing in size from the second to the eighth, excepting that the fifth is 
slightly wider than the sixth; rather long, and distinctly separated, as 
in C marginatus. Lateral spine nearly three times the length of the pre- 
cetling tooth. Abdomen ipost nearly related to that of C exasperatxu. 

AddUiondt malerial. — ^To this species may be referred two small females, 
one in spirit, one dried, which are preserved in the British Museum. 
They were collected on the west coast of Africa by Mr. John Cranch of 
the Congo Expedition, 1816. One was labeled by T^each * Lupn Smgthi- 
armSy but was not- described, t 

In these specimens the lateral spine is more than three times as long as 
the preceiling tooth; the inner supraorbital fissure is open to the base; 
the abdomen (of the female) is allied to that of C. margincUus, but the fifth 
segment is longer than the sixth. Specimens, also young, of both sexes, 
in the Berlin Museum, agree with the above. 

Dimensions. — Type, immature (^ : Length to median sinus of front, 27.9 ; 
to tips of frontal teeth, 28.6; width to tips of spines, 67; to last sinus, 
52.3 mm. Immature cfi Berlin Museum : Length to sinus, 23 ; to tips of 
frontal teeth, 23.5; width to tips of spines, 55.5 ; to last sinus, 42 mm. 

Type locality. —Bey&h River, Ehnina, Ashantee; U. S. Eclipse Expedi- 
tion, 1889 (U. S. Nat. Mus., No. 14879). 

Distribution. — Liberia (Berlin Mus., No. 2979) ; Chinchoxo, West Africa 
(Berlin Mus., No. 5568) ; West Africa, Congo Expedition (British Mus.). 



*Lupea exasperata Gersttecker, Arch. f. Natur., XXII, pt. 1, 129, 1856. 
Puerto Cabello, Venezuela. Type examined. 

t In Appendix No. IV to * Narrative of an Expedition to explore the 
River Zaire, usually called the Congo, in South Africa, in 1816, under the 
direction of Captain J. K. Tuckey, R. N.,' London, 1818, Leach says, 
under Lupa, **0f this genus three new species were discovered, all of 
which belong to that section in which the hinder lateral spine of the 
shell is very much elongated.'* 
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Callinectes bocourti A. Milne Edwards. 

CnUhierles hocoiirli A. Milne Edwards, Cniat. R^g. Mex., 226, 1879 (variety 

of C. diactwthiis). Riviere de Mullins, 20 miles south of Belize, Hon- 

dtirofi. Types examined. 
Callinectes caymunisis A. Milne Edwards, loc. rit. (variety of C. diacanlhus). 

Cayenne. Types examined. 
Qdliuectes f bocourti Rath bun, op. ciL, 360. Not C. africanus A. Milne 

Edwards. 

Specimens of C. bocourti from British Guiana in the British Museum are 
labeled " C. trispinoms Leach ; " so also are specimens of C exasperntuB 
from Jamaica. Probably neither are types, as the locality of Lupa trispin- 
OM is not given by Leach. 

DiMributicm.'-WeBt Africa: Senegal (U. S. Nat. Mus., No. 18735) ; Libe- 
ria (Berlin Mus., No. 3647) ; Chinchoxo (Berlin Mus., No. 5566). Ameri- 
can coast: Honduras to Rio de Janeiro, Brazil. 

Callinectes latimanus Rathbun, new species. 

This species is so closely related to C. toxotes Ordway, from the west 
coast of America, that it may be described by comparison with that species. 
Cardiac and inner branchial areoleta less elevated. Length of intra- 
medial area about equal to, but not exceeding, its posterior width. Four 
frontal teeth (fig. 6) less advanced, triangular and subacute 
instead of rounded or lobiform. Suborbital tooth broader y\/\y^>^ 
toward the extremity. Antero-lateral teeth p,Q e—Caiit- 
shorter, that is, less projecting ; margins of mcUs latima- 
second to fifth pairs, inclusive, considerably nus. Pronui 
shorter than their basal width. ^^^^^- ^ ^' 

In the abdomen of the male (fig. 7) the third or compound 
I segment is shorter than in C. toxotes; the penultimate seg- 
ment is broader at its proximal end and much constricted 
Fig. 7—c. Jatt- ^^ one-third the distance from the proximal end. Sides of 
men of male, terminal segment sinuous. Api)endages reaching beyond 
X %. the tip of the abdomen. In the female the sixth segment 

is only slightly longer than the fifth. 

Meri of chelipeds three-spined on inner 
margin. Propodus of larger chelii)ed (fig. 8) 
with the lower margin very convex below the 
basal half of the pollex. The fingers are there- 
fore more gaping, the pollex being no wider Fio. 8.— c. /a//i«a«»#j. larger 
than in C, toxotes, ^^^^^- ^ ^' 

Dimengwm.—(^ , No. 19877: Length to median sinus of front, 51 mm. ; 
to tips of frontal teeth, 52.5; width, 115; length of lateral spine, 11.8; 
of preceding tooth, 4.5. 

Type locality. ^IjSif^y Bight of Benin, Guinea ; Sir A. Molony, collector. 
A fine series of this species is preserved in the British Museum (No. 91. 
4. 1). One specimen, a male, has been presented to the U. S. National 
Museum (No. 19877). 
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A REVISION OF THE NOMENCLATURE OP THE 
BRACHYURA* 

BY MARY J. RATHBUN. 



In reviewing the history of the genera of Brachyura f it is evi- 
dent tliat many names in current use violate accepted rules of 
nomenclature. In the following pages especial attention has 
been paid to generic names, with incidental notes on the names 
of species. The Code of the American Ornithologists' Union has 
been observed in making changes. Many of the problems which 
have arisen are, however, not covered by the provisions of the 
code, and recourse to the opinions of individuals has been 
deemed advisable. The writer is under obligation especially to 
Dr. Walter Faxon and Dr. Theodore Gill not only for advice, 
but for much practical assistance. Others whose opinions have 
been consulted on various doubtful points are Drs. J. A. Allen, 
W. H. Dall, C. Hart Merriam, T. S. Palmer, C. W. Richmond, 
L. Stejneger, C. W. Stiles, Profs. A. E. Verrill and S. I. Smith, 
and Messrs. J. E. Benedict, G. S. Miller, Jr., and R. Ridgway. 
It is but proper to add that no one but the writer is responsible 
for errors which may appear. 

For convenience, the names which it is thought necessary to 
change are discussed under ten different headings. 

1. Names divei'ted from their original meaning. — Canon XXII of 
the Code of the American Ornithologists' Union says : " In no 

♦Published by permission of the Secretary of the Smithsonian Institu- 
tion. 

tThe term Brachyura is here used as limited by Miers, 1886, with the 
addition of the Raninidte, Alcock, 1896. 
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case should the name [of the genus] be transferred to a group 
containing none of the species originally included in the genus." 
The following names have been thus transferred: Uca, Lupa^ 
Lepiopodia, ClorodUis, Stenocionops, and Ndxla of Leach, Hcdimus 
and Plalyonichiis of Latreille, and Stenorynchiis Lamarck. 

Uca was established by Leach in Brewster's Edinburgh Ency- 
clopa3dia, volume VII, 1814,* for the Cancer icca or uka Shaw, 
1802, which he proposed to call Uca una. This is a fiddler crab 
and not the Cancer Vca \_aca'] of Linnajus, 1767, and the Uca una 
of the Marcgrave de Liebstad, 1648. Latreille in 1817 (Nouv- 
Diet. Hist. Nat., XII, 517), rightly considering it a case of mis- 
taken identity, attempted to improve matters by calling Leach's 
Uca^ Gelaslmm, and giving the genus Uca to the Linnsean spe- 
cies ; but this proceeding is not sanctioned by the rules of today. 
Before Leach's Uca was abandoned its existence was recognized 
by Say in 1817. Uca Latreille may be known as Ucides, nov., 
and its type species as Ucldes cordalus (Liunaeus, 1763) = Uca 
una Marcgrave, 1648, which can no longer " be mentioned as a 
rare instance of one that has been allowed to possess the names 
by which it was figured and described centuries ago." (Stebbing, 
Hist. Crust., p. 84.) 

In 1814, Edin. Encyc, VII, 390, Leach placed Cancer pelagicus 
Linmeus, 1758, in the genus Lupa, and in the same year, in the 

* There lias been some doubt as to the date of Leach*8 article, * Crus- 
taceology.* All the volumes of the Edinburgh Encyclopaedia bear the 
date 1830 on the title page. Desmarest and other writers give the dates 
1813-1814 for Leaches article. Dr. Stebbing, who has taken pains to col- 
lect evidence on the subject, informs nie that volume Vll of the Edin- 
burgh Encyclopiedia gives no dates subsequent to 1814, the history of 
Denmark being carried down to January of that year. (See also Chal- 
lenger Amphipoda, vol. I, p. 85, and quotation of Leach on page 155 of this 
article.) It has been suggested that the original article appeared in 1813 
and the Appendix in 1814. 1 believe, however, that the first two pages 
of the article were published in 1813 and the remainder, including the 
Appendix, in 1814. In the Edinburgh edition of vol. VII, but not in the 
Philadelphia reprint, the signatures of the first half are marked ** vol. VII, 
part I," and of the second half ** vol. VII, part II.*' Part II begins on 
page 385, or the third page of Leach*s article, and the inference is that 
Part I appeared in 1813 and Part II in 1814. All descriptions of genera 
and species appear in Part II of the volume, and in this part of the original 
article appear many references to the Appendix and Index, indicating that 
the Appendix, although written later than the l)ody of the article, was not 
published later. 
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Zoological Miscellany, I, 123, pi. liv, described the new species 
Lupa forceps. That the former should take precedence is proved 
by the following, which appears in Leach's article 'Annulosa ' 
in the Encyclopaedia Britannica, Supplement, vol. 1, 1816 : " This 
genus was instituted by Dr. Leach in the Edinburgh Encyclo- 
paedia, and has since been given with amended characters in the 
Zoological Miscellany and in the eleventh volume of the Trans- 
actions of the Linnean Society." Lupa is a synonym of Portunvs 
as restricted by Latreille, 1810 (see page 160). Those who do not 
admit his restriction must use the name Lupa in place of Nep- 
iunus de Haan, 1833. LupeUa, nov., is proposed for Lupa forceps 
Ijeach, or the genus Lupa of de Haan, 1833. PoHunus as used 
by Leach, 1814, and by succeeding writers may be called Liocar- 
cinu^y a name proposed by Stimpson, 1871, for a perhaps unnec- 
essary division of that genus. 

Leptopodia was established by Leach, Edinburgh Encyclopae- 
dia, Appendix, 431, 1814, for two species, Maia phalangium (Pen- 
nant, 1777) Leach [= Cancer rostratus Linnaeus, 1761 = Inachus 
longirostris Fabricius (sp. 1775), type examined = Macropodia 
longirostris Leach, 1814 (^tesie I^ach, 1815) ] and Leptopodia tenui- 
rostris Leach, 1814 (Appendix), which are congeneric, and the 
first of which is the type of Maa-opodia, Edin. Encyc, 395, 1814. 
It should be observed that on page 395 the name Leptopodia 
appears in the synonymy of Maia phalangiumj thus: *[Miia] 
8. Phalangium, C, phalangium Pennant. Leptopodia phalangium, 
Leach's MSS. See plate ccxxi, fig, 4, and Appendix.' This is 
followed by * [Genus] XXV. Maa'opodia. Sp. 1. Longirostris 
Fabr. C, dodccos L. ? ' The genus Maaopodia is then described. 
As "noted above, the species phalangium and longirostris are iden- 
tical. The preference should be given to the name of the genus 
regularly established rather than to one suggested but not 
adopted. Leptopodia of the Appendix, although probably pub- 
lished simultaneously with Macropodia, was the result of subse- 
quent revision, and should not, I think, take precedence. Lep- 
topodia is therefore a synonym of Macropodia, The species sagit- 
taria, Fabricius, 1793, which has been considered the type of 
Leptopodia, was not placed in the genus until 1815, Zool. Misc., 
II, 15, and Trans. Linn. Soc. London, XI, 331, where Leach 
retains Macropodia for phalangium and tcnuirostris and recharac- 
terizes Leptopodia. See also Mai. Podoph. Brit., explan. of pi. 



156 Rathbun — Revision of Nomenclature of tlw Brachyura. 

xxiii, 1815 * For Leptopodla TiCach, 1815, not 1814, Sienorynchm 
may be used. (See page 158.) 

Clorodius was a manuscript name of Leach, first published, but 
not adopted,t by Desmarest, 1823, with the name of the type, 
* Cancer dentatm Fabr.,' corrected in 1825 to ^ Cancer ll-dentatits 
Fabr.' The first citation was an undoubted typographical error, 
as there is no such species as C, dentatm Fabricius. The genus 
was briefly defined by Desmarest as having fingers with spoon- 
shaped tips, a character which he includes in his diagnosis of 
Cancer 11-dentatus, but which unfortunately that species does not 
possess, a circumstance which, it seems to me, does not invali- 
date the genu&. Clorodius appears with its original signification 
in de Haan's * Fauna Japonica,' 1833. In 1830, Riippell added to 
the genus a species, 0. nlger (Forskoel, 1775), having little in com- 
mon with the type. In 1834, Milne Edwards recharacterized the 

* As the plates of Leach*8 * Malacostraca Podophthalma Britanniae* are 
not dated and were not issued in numerical order, it is impossible to de- 
termine the sequence of publication in a bound copy of the volume. The 
following table, showing the plates and the date of each number, was 
kindly furnished me by Mr. Stebbing, who obtained them from Mr. Ber- 
nard Quaritch, the publisher of the concluding parts : 

Number. PlateJt. Date. 

1 8, 14, 22 Jan. 1, 1815. 

II 4, 15, 40 Mar. 1, ** 

III 17, 28 A, 28 B May 1, *' 

IV 19, 29, 41 July 1, ** 

V 23, 30 Sept. 1, " 

VI 1,2, 26 Nov.l, ** 

VII 24,30 Jan. 1, 1816. 

VIII 3, 12, 13 Mar. 1, *' 

IX 42, 7, 43 May 1, " 

X 6, 31, 32 July 1, " 

XI 9, 11, 33 Sept. 1, " 

XII 21 A, 21 B, 5 Nov. 1, " 

XIII 18, 20 Jan. 1, 1817. 

XIV 16,25,44 Apr.l, " 

XV 22B. 37A,37B July 1, " 

XVI 22C,38, 39 Dec. 1, ** 

XVII 9B, 10 Mar.l, 1820. 

XVIII ) f 9 A, 24 A , 27, 34 ] , «-- 

XIX 1 135,37 0,45 j ^^'^' 

1 1 believe that if an author defines and publishes a name it becomes 
available over a later name whether he adopts it or not. 
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genus, making C. niger the type, and this meaning has clung to 
it to the present day. In restoring Cl^rodius to its original status, 
it becomes a synonym of Atelecyclics Leach, 1814. Chlorodiella, 
no v., is proposed for Chlorodim Milne Edwards. 

Stenoclonops Leach, MS., whi]^ not adopted by Desmarest, 1823, 
was said to include Main taurm Lamarck, 1818, which is synony- 
mous with Cancer comudo Herbst, 1804,* and C. f meatus 0\\\\qt^ 
1791. Later, in 1825, the generic name was transferred by La- 
treille to the species cervicomis Herbst, 1803, which has ever since 
been regarded as the type. In its rightful meaning, Stenocionops 
takes the place of Perlcera Latreille, Encyc. M^th., X, 699, 1825. 
S. cermcornis may be known as Ophthalmias (nov.) cervicomis, 

Naxia, a manuscript name of Dr. Leach, was first defined and 
published, but not adopted, by Latreille, Encyc. M^th., Entom., 
X, 140, 1825, and one species assigned to it, Pisa aurita^ nov. 
Naxia of Milne Edwards, 1834, has a different definition and con- 
tains only the species sei^pulifera Gu6rin ; it should be consid- 
ered a synonym of Naxioides A. Milne Edwards, 1865. 

Hallmus was very briefly described by Latreille in Cuvier's 
R6gne Animal, ed. 2, IV, 60, 1829. No type was specified, but 
a single species, H, aries Latreille, is figured in Gu^rin's Icono- 
graphie. As this was the only species previous to 1834, it must 

* Perhaps no single copy of Herbst's * Naturgeschichteder Krabben und 
Krebse* contains all the title pages of the different parts, and hence quo- 
tations from this work are full of inaccuracies. The following table gives 
the date of issue, nunil)er of plates, signatures, and pages of each Heft : 



Volume. 


Heft. 


Date. 


Plates. 


Signatures. 


Pages. 


I 


1 


1782 


I 


A-L 


1-86 


I 


2-5 


1783 


II-IX 


M-Z 


87-182 


I 


6 


1785 


X-XIII 


Aa-Cc 


183-206 


I 


7 


1788 


XIV-XVII 


Dd-Gg 


207-238 


I 


8 


1790 


XVIII-XXI 


Hh-Mm 


239-274 


II 


1 


1791 


XXII-XXV 


A-F 


1-48 


II 


2 


1792 


XXVI-XXIX 


G-K 


49-78 


ir 


3 


1793 


XXX-XXXIII 


L-N 


79-98 


II 


4 


1793 


XXXIV-XXXVI 


0-T 


99-146 


i[ 


5 


1794 


XXXVII-XL 


U-X 


147-162 


II 


6 et seq. 


1796 


XLI-XLVI 


Y-Ff 


163-226 


III 


1 


1799 


XLVII-L 


A-I 


1-66 


III 


2 


1801 


LI-LIV 


A-F 


l-4($ 


III 


3 


1803 


LV-LVIII 


A-G 


1-54 


III 


4 


1804 


LIX-LXII 


A-G 


1-49 
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be considered the type. Halimus, Milne Edwards, 1834, con- 
tained two species, aries and auritm. The latter was already the 
type of Naxia Leach in Latreille, 1825, and the former the type 
of Hcdimtca Latreille, 1829. Auritus, on the contrary, has up to 
this time been held the type of Halimus, aries having been put 
in Hyastenus White, 1847, Which genus now becomes a synonym 
of Halimus, HaVimus, it should be noted, was proposed by La- 
treille, in 1825, for '* deux esp^ces de la collection du Jftrdin du 
Roi, et dont Pune paroit 6tre tr&s-voisine du Cancer superciocisus 
\_superciliosus'] de Linn^." As this is not sufficient to define the 
genus, the name must be considered as a nomen nudum, at least 
until its description in 1829. 

Pldtyonichus Latreille, Nouv. Diet. Hist. Nat., XXVII, 4, 1818, 
was offered as a substitute for Portumnus^ the orthography of the 
latter name being considered too near that of Portunus; conse- 
quently Plalyonichus must have the same type as Portumnus, viz., 
P. latipes (Pennant, 1777). If Portumnus be restored, as it has 
been by many writers, Platyonichus becomes a synonym of it, and 
cannot be used for the species ocellatm, as this species was not 
known to Platyonichus until 1825 (Latreille, in Encyc. M6th., 
Entom., X, 151). Xaiva of MacLeay, 1838, is available for ocelr 
lotus and its allies, the earlier Anisopics de Haan, 1833, being pre- 
occupied by Meigen (lUig. Mag., II, 1803) for Diptera. 

Stenorynchus Lamarck, 1818, was a name given to two species, 
S, phalangium and S. aetlcornis Latreille. The former was already 
a member of Macropodia, 1814. The second species is therefore 
the type of Stemrynchits, It is said to be equivalent to Cancer 
seticornis Herbst, 1788, which is congeneric, if not conspecific, 
with Cancer Sagittarius Fabricius, 1793. Stenorynchtis has always 
been considered synonymous with Macropodiu, 

2. The name of a composite genus tenable for one or more of its 
species lohich do not belong in older genera. — Platypodia is a name 
given by Bell, Trans. Zool. Soc. London, 1, 336, 1835, to that group 
of species included by Milne Edwards, 1834, under Cancer. This 
last genus as defined by Milne Edwards contained none of the 
Linnjean species of Cancer, and therefore the propriety of Bell's 
action would not be questioned, except for the fact that previous 
to the publication of Milne Edwards's Cancer, four of the species 
contained therein had been assigned by de Haan, 1833, to Ater- 
gatissiYid three other species to Aetata. Milne Edwards does not 
specify the type of Ca)icer, but in illustration of the genus figures 
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Cancer Hmbatus, Later, 1839, Randall adopts the name Platy- 
podia, coupling it with the same specific name, granulosis Riip- 
pell, 1830 = livibatus Milne Edwards, 1834. Subsequently all the 
species of Bell's Platypodia were assigned to other genera, viz., 
MedseiLs Dana, 1851, Euxanthus Dana, 1851, Hypoca^las^ Heller, 
1861, and Lopkactxa A. Milne Edwards, 1865, this last genus con- 
taining the species Cancer limhatw Milne Edwards. The ques- 
tion now arises, should Platypodia be considered a synonym of 
Atergatis and Actssa, or should it be retained for the species livi- 
hatu8 ? In reviewing the genera of Brachyura, I find that in all 
similar cases the name of the composite genus has not been 
treated as a synonym, e, g., Goniopsis de Haan, 1833, contained 
three species, two of which were already in the genus Grapma, 
yet the name Goniopm has been used without question for the 
third species. As a contrary decision would involve many need- 
less changes, Platypodia is retained in place of Lophactwa, 

3. The name of a composite genus, ivhen made up wholly of older 
genera, tenable for a component part requiring a name. — I propose to 
restore the name Phcdangipus Latreille, 1825, for Egeria Leach, 
1815 = Leptopu^ Lamarck, 1818 = Stenopu^ Leach in Latreille, 
Encyc. M6th., Entom., X, 700, 1825, all preoccupied. (Egeria 
Roissy, an XIII [1804-'5], MoUusca ; Leptopus Latreille, Gen. 
Crust. Insect., IV, Addenda, 383, 1809, Hemiptera; Stenopus La- 
treille in Desmarest, Dict.Sci. Nat., XXVIII, 321, 1823, Macrura.) 
As originally defined, Encyc. M6th., Entom., X, 699, 1825, Pha- 
langipus included Libinia -j- Doclea + Egeria, all genera of Leach, 
1815. The name was never used subsequently. A precedent for 
its restoration now in a restricted sense is to be found in Maja, 
a genus formed by Lamarck, S^'s. Anim. sans Vert., 154, 1801, for 
Inachus + Parthenope, both of Fabricius, 1798, and first restricted 
by Leach, 1814, to the species Cancer squinado Herbst, 1785, which 
was a component part of the Fabrician genus Inachus under the 
name /. comutus (not C cornutus Linnseus, 1758). Maja or Maia 
in its Leachian sense has been in use without question down to 

* It may be claimed that as Ilypoccelus was a preoccupied name (see 
page 164) it was not a genus in the proper sense, and that therefore the 
species of Platypodia (Caticer aculptiut Milne Edwards) which was referred 
to Hypoccdus, would by the process of elimination be the type of Platy- 
podia. On the other hand, C. sculptm was an abnormal species of Cancer 
Milne Edwards (= PlcUy podia Bell), and therefore could not legitimately 
become its type. 
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the present day, and forms the typical genus of the Maiinae, 
Maiidse, and Maioidea. Should Plialangipm be ruled out, Maja 
also must fall. It is of interest that Main was used by Brisson, 
1760, for a genus of birds, accepted by many ornithologists. 

4. Specification of type, — In 1810, Latreille, in his * Considera- 
tions G6n6rales sur I'ordre naturel des animaux composant les 
classes des Crustac^s, des Arachnides, et des Insectes,' gives a 
supplementary list with the following heading, ' Table des Genres 
avec I'indication de TespSce qui leur sert de type.' At the time 
of the publication of Dr. Herrick's monograph, 'The American 
Lobster,' I believed that the species designated by Latreille 
should be regarded as types of their genera, and I am not yet 
persuaded to reverse that decision. It has been argued *' that 
^ Astacus fluviatilis Fab.' is given not as the type, but merely as a 
type, an example, a specimen of the genus, the handiest one for 
a Parisian reader to recognize." The French word ' type,' how- 
ever, is defined as* type ' or * standard,' not as * example ' or * illus- 
tration,' and although Aaiaciuifluviatilis may have been the species 
most familiar to the Parisian reader, the same cannot be said of 
Portunus pelagicus or Dromia rumphii, East Indian species, chosen 
in preference to European. It has also been claimed that fluvia- 
tilts is the type of Aslaacs because it was placed first among those 
enumerated by Fabricius ; but if this rule were applied to other 
Fabrician genera, we should have /orn/ca^a the type of Parthenope 
instead of Crypiopodiay vigil the type of Portunus instead of 
Podophtalmus, scahriuscula the type of Leacosia instead of Philyra^ 
while muricatm would be an laachus instead of a Doclea. 

The present adoption of Latreille's specification affects the 
type of only two genera among the Brachyura, Portunus and 
Leucoda Fabricius, 1798. The type of the former becomes pela- 
gicus, commonly attributed to iXeptitnus, de Haan, 1833, and of 
the latter, micleus, afterward made the type of Ilia by Leach, 1817. 
Leucosia of Leach may be known as Jjeucnsides, nov. Latreille 
in 1810 makes the species pagurus the type of Cancer. In 1825, 
in his ' Families Naturelles,' he forms presumably for this species 
the genus Tourleau, in Gallic form, = Pagurus in Berthold's 
translation, 1827. This circumstance might be a weighty argu- 
ment against the recognition of the Latreillian species as types, 
were it not that Leach in the mean time had indisputably re- 
stricted the genus Cancer to C. pagurus^ and that in the early 
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days it w«as not deemed unpardonable to change the type of a 
genus. 

5. Earlier names neglected. — A recent example of the abandon- 
ment of a valid name is the case of* Holometajms Milne Edwards, 
1853, which is a constituent of de Man's subgenus Episesarma of 
later date, 1895. Other names which have been laid aside with- 
out sufficient reason are as follows : 

Potamon Savigny, 1816, for Thelphnsa Latreille, 1819. Potamon 
was restored by Ortmann, Zool. Jahrb., Syst., IX, Heft 3, 445, 
1896. Its type species is Cancer potamios Olivier, an 12 [1803-1804] 
= Thelphma fiuvlatilis Latreille, 1819, not 0. fluviatilis Herbst, 
1785. 

Charybdis de Haan, 1833, for Goniosoma A. Milne Edwards, 
1860, on account of Gharybdea Peron and Lesueur, 1809. Goni- 
ommi was itself used by Perty, Delect. An. Art., 201-202, 1830- 

1834, for a genus of Arachnida. 

Piiho Bell, 1835, for Othonia Bell, 1836, without explanation. 
(Othonia, Johnston, Ix)udon's Mag. Nat. Hist, VIII, March, 

1835, Vermes.) 

Gecarcoidea Milne Edwards, 1837, for Pelocarcinvs Milne Ed- 
wards, 1853, on account of Gecardnus Leach, 1814. Gecarcoidea 
was restored by Ortmann, Zool. Jahrb., Syst., VII, Heft 5, 1894. 

Xanthodivs Stimpson, 1859, if considered congeneric with Lep- 
iodius A. Milne Edwards, 1863, as it is by some writers, should 
take precedence, and not be treated as a synonym or a subgenus 
of Leptodius,* 

Paulson, 1875, gives Oryptochims Heller as a synonym of 
Lilho8captii8 A. Milne Edwards, but the former genus was de- 
scribed in 1861, the latter in 1862. 

Arctopsis Lamarck, 1801 (description insufficient?) is retained 
by Miers, 1879 and 1886, as a subgenus oiPlsa Leach, 1814 ; but if 
Arctopsis be used at all, which seems unwarranted, it must take 
precedence of Pisa, The type species of both is supposed to be 
the same ; its earliest indisputable name is biaculeata (Montagu). 
Tetraodon^ which Miers makes the type of the subgenus Pisa, was 
not put by Leach into Pisa until 1815. 

An example of the same name being applied by two authors 
to the same new genus is that of AulacolambruSy a name attributed 

*Leptodiu8 is made a synonym of Xanlfio by Ortmann, Zo<)l. Jahrb., 
Syst., VJI, Heft 3, 443, 1893. 

38— Biol. Soc Wabh., Vol. XI, 1897 
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to A. Milne Edwards, 1878, but first used by Paulson, Investiga- 
tion of the Kinds of Crabs in the Red Sea, 1, 9, 1875,* for Lavibrus 
plsoides Adams and White, a nieml)er of Milne Edwards's genus 
AulacolambruH. * 

6. Names based on figures ivithoul description. — Doi^nchus first 
appeared in the combination ' Dorynchus ihomsoni Norman,' a 
species which was figured in the text but not described in 
Wyville-Thomson's ' Depths of the Sea,' 1873 (fig. 34 on page 
174). It is referred to thus: ''A pretty little stalk-eyed form 
Dorynckus ihomsoni , Norman (fig. 34), small and delicate, and 
very distinct from all previously described species of the genus^ 'is 
very widely diff'used." The italics are ray own, and the words 
emphasized may indicate that the word Dorynchus was accident- 
ally used for Inachus^ a genus containing a species dorynchus,\ 
Dorynchus ihomsoni was described and figured in a new genus by 
A. Milne Edwards, Crust. R%. Mex., 349, pi. XXXI A, fig. 4, 
1880, as Lispognaihus farciUatns. Later J Prof. Milne Edwards, 
after recognizing the identity of his species and D. ihomsoni, 
refers to it as ^Lispognaihus (Dorynchus) Thomsoni,^ In 1886 Mr. 
Norman, in his * Museum Normanianum. Crustacea,' enters the 
species as ^Lispognaihus ihomsoni,'' although more recently (De- 
cember 21, 1895) he has assured me that he sees no reason why 
Dorynchus should be displaced. 

A different case is that of Planes, a manuscript name of Dr. 
Leach, published by Bowdich, 1825, the claims of which are set 
forth by Dr. Faxon in his report on * The Stalk-Eyed Crustacea ' 
of the 'Albatross,' p. 29, 1895. This name is based on plate fig- 
ures. In the text, p. 15, Bowdich says : "A small crab, fig. 3, 
a and b, which I conceive to be a new species of planes, was found 
in great numbers amongst the anatiferm. [Foot-note :] It was 
of a delicate, but bright, rose colour : from the symmetrical fomi 
of its test (notched so regularly as to increase the projection and 
distinctness of its chcvperon) it may be called p, clypeaiusy 

Mr. C. Davies Sherborn in his *' Explanation of the Plan 

*Thi8 work is in Russian and was published at Kiew. The title is as 
follows : * Izslyedovaniya Rakoobraznuikh Krasnavo Morya.' 

t Inachis doryiichm I..each, 1814, should be known as Tnachiis phalangium 
Fabricius, the Caricer phalangium of Fabricius, 1775, of which 1 have ex- 
amined the type, being different from C. pluxlangium Pennant, 1777, a 
synonym of Macropodia rostrata (FJnnjeus), 1761. 

tComptea Rendns Aca«l. 8ci. Paris, XCIII, 878, 1881. 
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adopted for preparing an ' Index Generum et Specieruni Ani- 
raalium,' " * says, p. 612 : '* The figure depicted on a plate may or 
may not be the drawing intended by the author ; it is the work 
of the artist, who is also responsible for the descriptive legend. 
In numerous instances the descriptive legend on a plate is quite 
erroneous, and has been repudiated by the author in his text. 
Until the text descriptive of a plate appear^, the names on the 
plate must be considered as nomina nuda, and it is open to any 
one to describe and rename such nomina nuday 

Is this rule intended to cover cases similar to Dorynchus, based 
on a text figure, and Planes, based on a plate figure, the name of 
which appears in the text without adequate description? 

7. PostrLinnsean name given by a 'polynomicdist invalid, — In 1763 
Vosmaer in M6moires de Math^matique et Physique, volume IV, 
established the genus Notogastropus for a crab noted and named 
for having feet on its dorsal as well as its ventral side. While 
this form was described and figured, no specific name was attached 
to it. It is without doubt referable to Dorippe dorsipes (Linneeus) 
1758 «= D. qaadridens Fabricius, 1798. The name NotogastropiLS 
was never adopted, though it appears in synonymy in Desmarest 
and de Haan, for the reason probably that Vosmaer was not a 
binomialist, and for the same reason I have not disturbed the 
current name Dorippe, preferring to follow Rule 44 h of the Rules 
of Nomenclature adopted b}'' the International Zoological Con- 
gress held in Paris, 1889, which says : '* Le nom attribu6 k chaque 
genre et k chaque espJ^ce ne peut Titre que celui sous lequel ils 
ont 6t6 le plus anciennement designds, i la condition : 6. — Que 
I'auteur ait effectivement entendu appliquer les regies de la 
nomenclature binaire." 

8. Preoccupied names, — The following new generic names are 
proposed for names preoccupied in the same kingdom : 

Paeduma f for Amorphopus Bell, 1858. (Amorphopus Schonherr, 
* in litt.,' Gen. Cure, V, ii, 577, 1840, given as a synonym of Cofo- 
dromus; also Serville, Hist. Nat. des Insectes OrthoptSres, Paris, 
1839, teste Agassiz.) 

jEpinusX for Apocremnus A. Milne Edwards, 1878. (^Apocrem- 
ntis Fieber, Wien Ent. Monschr., II, 320, 1858, Hemiptera.) 

*Proc. Zool. Soc. London, June 2, 1896, pp. 610-614. 

f Ilatdsufia, a radiment, in allusion to the fifth pair of legs.. 

J AiTZEcvo^, steep. 
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Carcinldes for Carcinm Leach, 1814. {Carc'mus Latreille, Prec. 
Car. G6n6r. Insectes, 197, 1796, Amphipoda.) 

Cycloxanthopa for Cycloxanthv^ A. Milne Edwards, 1863. (Oy- 
cloxanthus Milne Edwards, D'Archiac's Hist. Prog. Geo!., III» 
304 k, 1850, fossil Brachyura.) 

Tyinpanomertis^ for Dioxippe de Man, 1888. (Dioxlppe Thom- 
son, Fam. C^rambycides, 355, 1860, Coleoptera.) 

Ericerodes for Erlcerm Rathbun, 1893. (Erlcerics Signoret, 1874i 
Coccidae, teste Cockerell.) 

Hypocolpm'f for Hypocoelus Heller, 1861. (Hypocoelm Esch- 
Bcholtz, Silbermann's Rev., IV, tab., 1836, Coleoptera, teste Gem- 
minger and Harold.) 

HapalonotiisX for Afalacosoma de Man, 1879. {Malacosoma 
Hiibner, Verz., 192, 1816, Lepidoptera.) 

Da8ygyim% for Neorhynchus A. Milne Edwards, 1879. (Neo- 
rhynchm Sclater, Proe. Zool. Soc. London, 1869, 147, Aves.) 

Apiomilhrax \\ for Phycode.^ A. Milne Edwards, 1869. {Phycodes 
Guen6e, Spfo. g6n. d. L6p., VI, 389, 1852, Lepidoi)tera.) 

Eriphides for Pseiideriphia A. Milne Edwards, 1880. (Pseude- 
riphia Reuss, Denksch. d. k. k. Akad. Wien, XVII, 54, 1859, fossil 
Brachyura.) 

Apias^ for Pyria Dana, 1851 ; pyrum, a pear. (Pyria Saint- 
Fargeau and Serville. Encyc. M^th., Entom., X, 494, 1825, 
Hymenoptera ; Trop, a fire.) 

Leurocyclics^^ for Salacia Milne Edwards and Lucas, 1843. (Sa- 
lacia Lamouroux, Hist. Pol. Coral. Flex., 212, 1816.) 

Thersandrusff for Sisyphm Desbonne and Schramm, 1867. 
(Sivjphus Latreille, Encyc. M6th., Entom., X, 438, 1825, Coleop- 
tera; Sysiphm, 1818; Stsyphe, 1807.) 

SpJienomerides for Sphenomerus Wood-Mason, 1891. (Spheno- 
iiierm Candeze, Mon. 6lat., II, 1859, Coleoptera.) 

* TufxTza^oVj a drum or tympanum ; /lipo^, merus. 

f'lVo, under; koXtto^j a hollow. 

J'^TTcdoy, soft; vioTo^^ back. 

§ Jaffh^y hairy ; yolovy limb. 

||M':r««y, a pear; MUhrax. 

If 'J'rcoy, a pear; with the suffix ta^, 

** A supoi, flat ; xuxXo^^ circle. 

f f The son of Sisyphus. 
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Xanthins for Xanthodes * Dana, May, 1852. {Xanthodes Guen^e, 
Sp^c. G6n. d. I^p., VI, 209, Jan., 1852, Lepidoptera. Noticed in 
Bibliographic de la France, Jan. 10, 1852.) 

The following published names should be substituted for pre- 
occupied names : 

Palicus'\ Philippi, 1838, for Cymopolia Roux, 1828. (Chpnopolia 
Lamouroux, Hist. Pol. Coral. Flex., 292, 1816.) 

Podohn^nia Cano, 1889, for Ixion Paulson, 1875. (Ixixm Reitter, 
Verb. Ver. Brunn, XI, 44, 1872, Coleoptera,^dd Zool. Rec, 1873.) 

Dilocarcinus Milne-Edwards, 1853, for Orthostoma Randall, 1839, 
type 0. dentata Randall, 1SS9 = Dilocarcinus muLtidentatus von 
Martens, 1869. {Orthostoma Ehrenberg, Symbolse Physicse, Anim. 
Evert., Decas Prima, 1831, Vermes.) 

Kaempferia suggested but not adopted by Miers, 1886, for Ma- 
crocheira de Haan, 1839, * preoccupied.' {Macrochira Meigen, 111. 
Mag., 1803, Diptera. Macrocheirus Schonherr, Gen. et Spec. Cur- 
cul., 1838, Coleoptera, concerning which he says * Macrocheira 
Nov. Gen. et Spec. Dom. de Haan in Litteris.') 

The following may be used for names preoccupied though 
with difiFerent gender terminations : 

Rhodia Bell, ^1835, for Herbstia Milne Edwards, 1834. (Herb- 
stiwnl Leach inDesmarest, Diet. Sci. Nat., XXVIII, 301, 1823, 
Macrura.) 

GrafidUus Macl^eay, 1838, for Trapezia Latreille, 1825. ( Trape- 
ziiim Humphrey, Mus. Calonnianum, 1797, Mollusca.) 

HypopdtariumX Miers, 1886, for Pellarion Hombron and 
Jacquinot, 1852? {Peltarium G. Fischer de Waldheim, Bull. 
Soc. Imp. Nat. Moscou, XVII, part 1, 106, 1844, Coleoptera.) 

Euri/panopeu8% A. Milne Edwards, 1880, for Panopeus Milne 
Edwards, 1834. (Parwpea Menard, Ann. Mus., IX, 135, 1807, 

♦Ortmann, Zool. Jahrb., Syst., VII, Heft 3, 443, 1893, unites Xanthodes 
with Xantho. 

t Since the publication of my * Synopsis of the American Species of 
Palicus Philippi (= Cymopolia Roux),' pp. 93 to 99 of these Proceedings, 
Professor Jeffrey Bell and Dr. Hilgendorf have kindly sent me copies of 
the original description of Palicus. Though brief, it agrees with Cymo- 
polia. Dr. Philippi was doubtless soon convinced of the identity of his 
genus with the earlier one, as the complete description and figure which 
he promised to publish in Wiegmann's Archiv never appeared. 

t Hypopelianum was substituted by Miers, 1883, for PeHarion (name 
preoccupied) and has been in use ever since. 

{ Admitting that Eurytium Stimpson, 1859, is a distinct genus. 
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Mollusca.) Panapea is the name of one of the Nereids. Cancer 
Panope Herbst, from which the name Panopeus was derived, 
doubtless referred to the same character. 

Engonionotus,* no v., for Comwnotus Adams and White, 1847. 
{Cosmoiwta Dejean, Catal. Col., 3d ed., 1833. 1 have seen only 
the reprint of the 3d ed., 1837.) 

Charybdella, nov,, for Cronius Stimpson, 1860. (Crania H. and 
A. Adams, Gen^ 1, 128, 1858, Mollusca.) 

Eazanthopsis, nov., for Eaxanthus Dana, 1851 = Melissa Strahl, 
1861. (Eaxanthe Hiibner, Verz., 39, 1816, Ijepidoptera. Melissa 
Smith, 1854, Cat Brit. Mus., II, 279, Hymenoptera.) 
. Raphonotus.f nov., for Fahia Dana, 1851. (^Fabius Duncan, 
Foreign Butterflies, 167, 1837, tesU Scudder.) 

LeucocarciniLS^X i^ov., for Leitcisca MacLeay, 1838. (Leticiscus 
Cuvier, Rfegne Animal, ed. 1, 194, 1817, Pisces.) 

Zalasius^ § nov., for Trichia de Haan, 1841 . ( Trichius Fabricius, 
Sys. Entom., 40, 1775, Coleoptera.) 

Those names which are spelled alike exce|>t for their termi- 
nation and have difiFerent meanings are not considered the 
same, e. g., Achasu^ Leach, 1817, is not displaced hy Achssa 
Hiibner, 1816, both being proper names. The same is true of 
Nemama A, Milne Edwards, 1875, and Nemausus, Stal, 186^. 

9. Navies given simaltaneously ^to different genera. — Acanthoses 
was proposed by de Haan, 1833, for a genus of crabs. The same 
name was used by Agassiz, July, 1833, for a genus of fishes; it 
was, however, substituted for his Acanthoessus, 1832. For this 
reason, and because it cannot be proved that Acanihodes de Haan 
is of later date, it seems best to preserve the name for the crus- 
tacean genus. 

Thia Leach, 1815, bears the same date as Thia Oken, I^hr. 
Naturg., 3'* Theil, 1"" Abth., a genus of Vermes. Thia Oken 
appears in a scheme of classification on p. xiii, and in the index 
or * Register ' at the end of the same work (p. xvii), but not in 
the body of the work, where it is called Ainphinome (teste Faxon). 
It is impossible to tell which genus, Oken's or Leach s, was first 
published, but as the former is, I believe, a synonym, and per- 



* Eyywvio^^ angular ; >(oTo<^y back. 
t*/'a0iy, suture; vcDro?, back. 
J Aeuxd^^j white; xapxtvo^^ crab. 
§ AdiTto^, hairy ; Ca, intensive prefix 
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haps was never used except by Oken, the name Thia may 
properly be used for the crustacean genus. 

Krnu88ia was used by Dana for a genus of crabs * and by 
Davidson for a genus of mollusksf in the same month of the 
same year, May, 1852; but Davidson in 1859 changed his 
Kraussla to Kratcsslna, acknowledging the priority of Dana's 
genus. 

10. Original orthography to be preserved except in case of typo- 
graphical error.— According to Canon XL of the A. 0. U. Code, 
we should write Ethusa not ^thfisa, Mhra not mhra, Enocheir 
not Eriochirus, Podophtalmm not Podophthalmus, Zosimtis not 
Zozymus, Lophozozymm, Steaorynchus, Dorynchiis, Loxorynchiis, 
Pyromaia Stimpson, 1871, not Apiomala von Martens, 1873. 
Goneplax Leach, Edin. Encyc, VII, 1814, was spelled Goneplat 
on p. 393, Ooneplax on p. 430. The first form may be consid- 
ered a typographical error. Goneplax was so used by Leach in 
1815; in 1816 written Gonoplax; since that time both Goneplax 
and Gonoplax by different authors. 

*Proc. Acad. Nat. Sci. Phila., VI, 8(5. 
t Ann. Nat. Hist., (2) IX, 369. 
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TWO NEW PLANTS FROM MOUNT MAZAMA, OREGON. 
BY FREDERICK V. COVILLE AND JOHN B. LEIBERG. 



Arenaria pnmicolay sp. nov.* 

Plant forminfc a rather loose tuft, commonly 6 to 12 cm. high, from a 
candex with a deep tap-root and with naked ascending branches com- 
monly 1 to 2 mm. in thickness ; stem erect, smooth below, glandular- hairy 
above, with commonly 1 to 3 pairs of cauline leaves; basal leaves numer- 
ous, about 0.5 to 0.7 mm. wide by 10 to 20 or even 30 mm. long, glabrous, 
glaucous, entire to remotely or sometimes even closely denticulate on the 
margin, abruptly and rather bluntly acute at the apex, the cauline leaves 
similar but about twice as broad and seldom more than 10 or 12 mm. 
long; inflorescence at the first flowering compact, in age open, the 
branches of the cyme and often the midribs of the sepals glandular- 
hairy ; bracts ovate, acute to acuminate, scarious, glabrous ; sepals 2 to 3 
or sometimes even 4 mm. long, ovate, with a sharply defined midrib and 
broad scarious margins, acute or through the expansion of the margins 
obtuse; petals about twice as long as the sepals, cuneate-oblanceolate, 
emar^inate or erose at the usually truncate apex ; stamens about as long 
as the petals, the anthers commonly purple ; ovary globose ; capsules at 
maturity probably nearly twice as long as the calyx ; mature seeds not 
seen. 

Type specimen in the United States National Herbarium, collected 
August 13, 1896, at Crater Lake, Oregon, at an altitude of 2180 meters, by 
Frederick V. Coville and John B. Leiberg, No. 349. 

This plant appears to be most closely related to Arenaria 
aculeata Wats., differing in the naked, ascending, subterranean 
caudex branches bearing the congested foliage in tufts at their 

* On the ground of euphony the combination of letters icic^ which in 
strict etymological practice would occur in this word, has been reduced 
to k, 
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ends; the leaves not very stiff and with only an abrupt, very 
short, and scarcely pungent horny apex ; and the sepals with 
the green median portion rather narrow, usually abruptly de- 
limited by the broad hyaline margins, and commonly with little 
tendency to be striate when dry. Arenarla acideaia is a plant 
with spreading, procumbent, matted stems retaining their more 
scattered widely spreading dead foliage for several years ; the 
leaves stiff, tapering at the apex into an extremely sharp homy 
spine ; and the sepals with a broad midrib not usually sharply 
delimited and when dry commonly 3 to 5-striate. In the field 
the plants are at once distinguishable by their strikingly differ- 
ent habit and by the difficulty of handling acukata, the leaves 
of which readily pierce the skin, a difficulty which was not ex- 
perienced in the case of pumicola. 

Our plant is a characteristic species of the open slopes of 
pulverized pumice-stone about the rim of Crater Lake, Mount 
Mazama, Oregon, and specimens in the National Herbarium 
collected by Lemmon in 1875 show that it occurs also in north- 
eastern California. Arenaria aculeata ranges from the plateau of 
northern Arizona through the mountains of Nevada and Utah 
to those of southwestern Idaho and eastern Oregon. 

Our plant bears considerable resemblance to some herbarium 
specimens which are referred to Arenaria congesta snbcongesta 
Wats., but the type of that complex of forms differs in its spread- 
ing instead of erect leaves, slenderer and more persistently leafy 
branches of the rootstock, longer calyx (about 5 mm.) and gla- 
brous stems and inflorescence. 

Cardamine bellidifolia pachyphylla, var. iiov. 

Plant wholly devoid of pubescence, low, 4 to 8 cm. high, from a branch- 
ing caudex commonly 2 mm. thick, and with a deep tap-root, the branches 
usually short, but sometimes long and flexuous ; leaves mostly gathered 
in subrosulate tufts at the ends of the caudex branches, the blades fleshy 
in texture, even the midrib nearly obliterated, 6 to 12 or even 16 mm. 
long, obovate to narrowly oblong, rounded at the apex, entire or with 
an indistinctly defined lobe on either side toward the apex, abniptly or 
gradually narrowed into petioles 1 to 3 cm. in length and purplish at the 
base or throughout ; flowering stems short, erect, 1 or 2 from each branch 
of the caudex, 3 to 5 cm. high, leafless or bearing one or two short- 
petioled oblanceolate or obovate leaflets ; inflorescence a short terminal 
raceme, the flowers seldom more than 10, on pedicels commonly 5 to 10 
mm. long; sepals 2 to 3 mm. long; petals a little more than twice as 
long, spatulate, obtuse, white or rose-colored ; siliques about 3 cm. long 
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and 1.5 mm. wide, festigiately erect on the slender ascending pedicels, the 
styles exceeding the valves by about 2 mm. ; seeds in one row, oblong, 
flat, not winged, often margined at the distal end, about 2 mm. long by 
1 to 1.2 mm. wide, the cotyledons accumbent. 

Type specimen in the United States National Herbarium, collected 
August 15, 1896, at Crater Lake, Mount Mazama, Oregon, at an altitude 
of 2300 meters, by Frederick V. Coville and John B. Leiberg, No. 426. 

The typical form of Cardamine bellidifolia is a less robust plant, 
slenderer throughout, the caudex and ite branches commonly 
about 1 ram. thick ; the leaves of a light green color and thinner 
texture, with venation clearly evident on the back, at least in 
dried specimens, and the petioles apparently always green 
throughout ; the capsules about 2 cm. long, their styles exceeding 
the valves by about 1 mm. ; the fruiting pedicels seldom exceed- 
ing 6 mm., usually less than 5 mm. ; and the seeds commonly 
1 by 1.5 mm. 

Cardamine bellidifolia^ a circumpolar plant, is known sparingly 
in the Western Hemisphere from Greenland to the islands of 
Bering Sea, southward to the White Mountains of New Hamp- 
shire, the Rocky and Selkirk Mountains of British Columbia, and 
the Cascade Mountains of Washington. As indicated by both 
American and European specimens, it is a plant of humid habi- 
tat, often if not always growing in mossy places and on granitic 
soil. C. beUidifolia pachyphyUa occupies geographically a position 
contiguous to the westernmost arm of southern montane exten- 
sion of C. bellidifolia, namely, the Cascade Mountains of southern 
Oregon and adjacent isolated peaks in northern California. The 
soil on which it grows at Crater Lake, where it occurs on the 
rocky slopes of the Watchman, is a pulverized pumice. This, 
although in early st)ring well supplied with moisture from the 
melting snow, soon becomes very dry at the surface and supports 
only a scanty vegetation, even mosses being almost entirely want- 
ing. Doubtless on Lassen Peak and Mount Shasta, both of which 
are volcanic cones, it finds a similar soil. Under these condi- 
tions it appears to have difiFerentiated from the typical C. bellidi- 
folia by sending down a deeper tap-root for moisture and by 
developing thicker leaves to accommodate itself to drier surround- 
ings and reduced transpiration. 
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NOTES ON THE NOMENCLATURE OF FOUR GENERA 
OF TROPICAL AMERICAN MAMMALS. 

BY T. S. PALMER. 



It is generally admitted that stability in nomenclature can 
only be attained by adhering strictly to the law of priority and 
adopting the eariiest available name for each genus and species. 
Some of the eariy writers used native names as generic designa- 
tions of mammals and birds, but such terms were rejected almost 
without exception by certain zoologists, who maintained that 
only scientific names of classical origin should be used. Illiger, 
and to a less extent Cuvier, were leaders in the reform against 
' barbarous ' names, and in carrying out their views did not hesi- 
tate to replace earlier names by others which they deemed more 
appropriate. As their classification of mammals and birds was 
very generally adopted, their nomenclature was accepted with- 
out question. At present, however, derivation is considered of 
much less importance than priority, and one recent writer, Liais, 
has even gone so far as to maintain that in the case of South 
American species scientific names derived from Indian names 
are preferable to any others. It must be admitted that no valid 
objections can be urged against barbarous names when such 
genera as Alactaga, Avahi^ Bahirussay CoendoUy Indri, Lhisangay 
and many others receive general recognition. 

Some of Cuvier's and Illiger's genera have already been aban- 
doned in favor of earlier ones, but there are still several others, 
as Tatimn, DicotyleSy CercolepteSy and Chrysothrix, y/hich are unfor- 
tunately antedated by valid names. The nine-banded arma- 
dillo was placed in a distinct group, TaUisie, by Cuvier in 1822, 
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but the name was not published in Latin form until 1827, when 
it appeared in Lesson's ' Manuel de Manimalogie/ p. 309. As 
early aa 1803, Blumenbach named the same species TaCii novemr 
cinda,^ and in 1809 figured it under the same designation in his 
*Abbildungen Naturhistorischer Gegenstande,' No, 83. Tatu, 
having at least 24 years priority, should therefore replace Taiusia. 

The peccaries are almost universally placed in the genas Dico- 
tyles erected by Cuvier in 1817, but in 1814 Fischer proposed 
TayassUjf a modified form of the native name, for the same 
group. Fischer recognized two species, Tayassu pecariy based 
on Sic8 tajacu of Linnaeus, and Tayassu patira. He gave full ge- 
neric and specific descriptions and a list of synonyms for each 
species. To see that Tayassu pecari and T patira were intended 
as scientific and not as vernacular names, it is only necessary to 
notice that they are used in precisely the same way as Sua ssthi- 
opicus, Tapirus americanus^ and many others on the pages imme- 
diately preceding or following the descriptions of these species. 
Dicoiyles therefore becomes a synonym of Tayassu and necessi- 
tates a change in the family from Dicotylidse to Tayassuidse. 

The kinkajou of tropical America is usually known as Cerco- 
leptes, although it has at least 3 earlier names (^Potos Cuvier and 
Geoffroy, 1795, Kinkajou Lac6p&de, 1801, and Ckiudivolmdus Du- 
meril, 1806), which were given as synonyms of Cercoleptes by 
Illiger when he redescribed the genus in 1811. All of these 
genera were based on the same species, and Potos X should be 
adopted as the earliest available name. 

Kaup 8 genus Chrysothrixy described in 1835 for the small 
squirrel monkeys, is also antedated by the native name Saimin, 
which was used as a subgenus by Voigt in 1831. § Voigt pub- 
lished the species as Siviia (^Saimirl) sciurea^ and his Saimiri 
should have preference over the later Chrysothiix. 

♦Handbiich der Naturgeschichte, 7te Auflage, 1803, 106-106; lOte Aus- 
gabe, 1821, 111. The first edition of this work appeared in 1779, and the 
name may have been published mach earlier than 1803, but I have not 
been able to examine any of the first six editions. 

tZoognosia, III, 1814, pp. 284-289. 

t M^thode Mamuialogique in Mag. Encyclop^dique, l^re ann^, II, 
1795, p. 187. 

i Cuvier^s Thierreicli, 1, 1831, p. 95. 
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A NEW FUR-SEAL OR SEA-BEAR {ARCTOCEPHALUS 

TOWNSENDI) FROM GUADALUPE LSLAND, 

OFF LOWER CALIFORNIA. 

BY C. HART MERRIAM. 



During the recent international discussion respecting the seals 
of Bering Sea, the matter of the distribution of the Northern 
Fur-seal (Callorhiniis tirsimis) lias received closer attention than 
heretofore, and questions have arisen as to the southernmost 
range of the species in the past. 

It had been known for many years that colonies of fur-seals 
inhabited parts of Guadalupe and the San Benito Islands, off 
the coast of Lower California, and these seals were commonly 
assumed to be the nortliern s])ecies— the same that breeds in 
such numbers at the Pribilof Islands in Bering Sea. But it 
seemed to me a violation of the known laws of geographic dis- 
tribution that a species adapted to the arctic climate and cold 
waters of Bering Sea, and even there requiring constant fogs to 
protect it from tlie feeble rays of the sun, should be able to breed 
under clear skies on the subtropical islands of Guadalupe and 
San Benito. 

During the sessions of the Bering Sea Joint Commission, in 
February and March, 1892, I made bold to express the opinion 
that the fur-seal which breeds on these islands would prove to 
be, not the northern species belonging to the genus Callorhinus, 
but a southern species belonging to the genus Arclocephalus, No 
specimens were at hand for examination, but through the co- 
operation of the Department of State and Fish Commission I 
was enabled to send a small boat, in direct charge of Mr. C. H. 
Townsend, on a special mission to Guadalupe Island. 

Mr. Townsend sailed from San Diego on May 14, 1892, reached 
Guadalupe on the 16th, and remained there until the 27th. He 
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saw seven fur-seals and shot one, which sank before it could be 
recovered. The trip was made too early in the season to find 
the seals on shore. A locality was visited where it was known 
that a large number had been killed a few years previously, and 
here four skulls were obtained. These skulls were immediately 
sent to Washington and on their arrival were examined by Dr. 
J. A. Allen, Dr. Theodore Gill and myself, and proved, as had 
been suspected, to belong to the genus Arciocephalus. A joint 
note to this effect was published by us in the Fur-Seal Arbitra- 
tion, Appendix to the Case of the United States, vol. I, p. 586, 1892. 
In the same volume (p. 373) Dr. Allen expresses the belief that 
the skulls in question represent an undescribed species. The 
northernmost locality from which the genus had been previously 
recorded is the Galapagos Islands under the equator, about 2500 
miles southeast of Guadalupe. 

In his manuscript report on the Guadalupe trip Mr. Townsend 
states : " Guadalupe Island is thoroughly volcanic and there are 
caves by the dozen along every mile of the shoreline which were 
once the retreats of thousands of fur-seals. On the afternoon of 
May 17 we saw four seals swimming some distance off shore. 
Two of these we believed to be fur-seals, but could not get within 
shooting distance, although we tried for an hour. The other 
two, ^en later, were undoubtedly Z(do2)hns. No seals whatever 
were found on the rocks. ... On May 22 we examined 
SW Point and the three islands or rocks south of it. On the 
most southerly rock we found a band of Zalophus, about thirty 
in number, hauled out. There were no fur seals among them. 
Passing the point, we continued, pulling in the dory, the schooner 
lying to off shore, up the west side of the island about eight 
miles, where we anchored. In the evening we visited the spot 
where Borges and Sisson had killed two or three hundred fur- 
seals about ten years before. Only a few weather-worn skulls 
were found, which we gathered for shipment to Washington. 
The next day, May 23, we hunted along shore, in the boat as 
usual, as far as the next point south of NW Point about six 
miles, the schooner keeping well off shore. At 10 AM., near the 
outlying rocks off this point, we found what seemed to be a male 
fur-seal, perhaps about four years old, asleep on the water with 
his fins held aloft in the manner so characteristic of these ani- 
mals. I got a pretty fair shot with the rifle but missed. Half 
an hour later I shot a female fur-seal, killing it instantly. Be- 
fore we could get the hook on it, it sank below our reach, although 
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only three boat-lengths away when shot. The water was per- 
fectly clear and we could see the animal sinking when we reached 
the bloody spot on the water. It began to sink immediately when 
shot. With an extra long hook we might have reached it. We 
remained in the neighborhood for an hour, but no more seals 
were seen. While lying to with the vessel about two miles off this 
point the Captain saw two fur-seals from the vessel, but was 
powerless to try getting them. It was on the rocks at this point 
that Capt. Hunt had killed a pup fur-seal the year before (1891)." 

In addition to his own observations Mr. Townsend collected 
from California sealers some very important information respect- 
ing the abundance of the Guadalupe fur-seal and the numbers 
killed in recent years. This may be summed up as follows : 

In 1880 Capt. Geo. W. Chase, of San Diego, made several trips 
to Guadalupe for fur-seals, which he found "tightly packed in 
the caves and holes [in the rocks]." He generally fired at their 
eyes in the darkness of these places, but sometimes used candles. 
His skins sold for $15 each, from which he made $2,200 in 1880. 
The same man (Capt. Chase) stated that about a year earlier a 
Mr. Borges sold his catch of Guadalup.e sealskins at San Fran- 
cisco for over $20,000 (the rate being $10 to $15 per skin). 

In 1883 Capt. Geo. E. Wentworth killed about 2,000 fur-seals 
on Guadalupe. Captain Wentworth states that several other 
vessels were there at the same time, and that the Guadalupe fur- 
seal was practically [commercially] exterminated that year — 
1883. 

In 1890 Capt. Nelson told Mr. Townsend that he had killed 
fur-seals with more or leas regularity every year on the exposed 
shingle beach at the NW end of Guadalupe Island, where he 
pursued them into the caves and killed them with clubs. 

In 1891 Geo. M. Hunt, of San Diego, visited Guadalupe in De- 
cember for the purpose of sealing and killed 5 fur-seals — 4 adults 
on the east side and one pup on the northwest side. A few 
others were seen off shore. 

Recently I have compared the skulls collected at Guadalupe 
by Mr. Town.send with a series of skulls of Arctocephalus ausiralis 
or phillipl from the Galapagos Islands, also collected by Mr. 
Townsend, and find the two to be very distinct species. In view 
of these facts it seems particularly a|>propriate that the new 
species should bear Mr. Townsend 's name, which I take pleasure 
in bestowing upon it. 

The material on which the new species is based consists of four 
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skulls picked U]) on the beach. One of these, the type, is an 
adult male which has lost the teeth and lower jaw. Another is 
a young adult female with both jaws and all the teeth. The 
remaining two are ver}' imperfect, lacking both the jaws and face. 
The species seems doomed to speedy extermination, and, so 
far as known, no museum in the world has a single specimen. 
It is hoped that our National Museum will be able to secure 
complete specimens before it is too late. 

ArctocephaluB townsendi sp. nov. (-rnadalni>e Fur-seal. 

Type locality. — Guadalupe Tj^land, off Ix)wor California. Type No. 83617, 
(^ ad., U. S. National Mupeuin. Collected on the beach on west side of 
Guadalupe May 22, 1892, by C. H. Townsend. 

Cranial characters. — Contrasted with skulls of Arclocephalns (australi» or 
phillipi) from the Galapagos Islands, skulls of A. towmeiidi differ in some- 
what smaller size ; much shorter rostnim; shorter nasals; larger and 
more freely open incisive foramina; heavier and shorter ascending 
branches of premaxillre, which do not pusli backward along the nasals 
as in anstralis; smaller, flatter, and smoother audital bullfe; much uar- 
rouTr and more deeply excavated palate ; narrower i)ostpalatal notch ; 
broader and heavier jugals; broailer zygomatic processes of maxilla?, 
which are expanded to farm a broad floor under the anterior half of the 
orbit; larger, broader, and more rounded anterior nares in the male, and 
absence of sagittal crest between frontals. 

The most important cliaracters are the exceedingly narrow and exca- 
vated palate, flat audital bullee, short and thick ascending arm of pre- 
maxilla, and broadly expande<l zygomatic root of maxilla, forming a floor 
under the anterior half of the orbit. There are also tooth characters : the 
first upi>er molar (5th molariform tooth) is mainly i)Osterior to plane of 
anterior root of zyjjoma; lK)th upper true molars are double rootetl, and 
the last upper premolar is incompletely double rooted. 

In the female of toirnsendi the narrow and deeply excavated form of the 
palate is even more emphasized than in the male, and the ix>storbital 
constriction is very mach narrower than iu the female of auHtraliK 

yfeaj<arenients of (f Sknll of Arcfocephalus (otnn<e))di {the type). 

Greiitest basal length (gnathion to occipital condyles). .'. 256 

Basal length (gnathion to basion) 243 

liasilar length of Heiisel (basion to incisors) 233 

Palatine length (j^nathion to postpalatal notch) 120 

Postj)alatiil length (postpalatal notch to basion) 125 

Zygouiatic breadth 151 

lateral series of teeth (canine to last molar inclusive) 88 

Distance between canines 22.5 

Distance between 3d jmir of molariform teeth 22.5 

Breadth (anteroposterior) of zygomatic r(X)t of maxilla between infe- 
rior lip of antorbital fonunen and orbit 21 
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A NEW BAT OF THE GENUS ANTROZOUS FROM 
CALIFORNIA. 

BY 0. HART MERRIAM. 



Up to the present time only a single species of the genus An- 
trozmts has been recognized. It was described by Le Conte in 1853, 
under the name VespertiUo palUdus^ from a specimen said to be 
from California. But later, both Baird* and Harrison Allen f 
state explicitly that Le Conte\s type came from El Paso, Texas, 
where it was collected by the U. S. and Mexican Boundary Com- 
mission. Moreover, the measurements of the type specimen 
show that it is the Sonoran desert form — not the Californian. 

The specimens collected in Nevada and California by the 
Death Valley Expedition in 1891 show that the typical form 
ranges westward from El Paso over the Sonoran deserts of the 
southern part of the Great Basin as far as Owens Valley, at the 
east base of the Sierra Nevada, and that another form occupies 
the region west of the Sierra. The latter was described by me 
five years ago, under the name Antrozous pallidm pacificiis, but 
the description, along with a number of others of new mammals 
collected by the expedition, was held for the mammal report, 
which has been so long delayed and which is not likely to be 
printed for another year. For this reason it is thought best to 
publish the description in advance of the report, and it is pre- 
sented herewith. 

The Biological Survey has secured a fine series of specimens 
of Antrozoiis, illustrating its distribution from Mexico to Oregon ; 

♦Mexican Boundary Survey, vol. II, part II, Mammals, p. 5, 1859. 
t Monograph of the Bats of North America, p. 69, 1864, 
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but since the detailed ranges of the two forms will be given 
shortly in Mr. Gerrit S. Miller's Monographic Revision of the 
Vespertilionida3, they need not be repeated here. 

The ty])e of the new form is selected from three specimens 
shot by me at old Fort Tejon, California, on the evening of June 
28, 1891. Two of these three specimens wpre females containing 
large embv'yos, nearly ready for birth. 

Antrosoas pallidas paoificas pubsp. nov. 

lype from old Fort Tejon, Cafiada deslas Uvas, California. No. 21)815, 
cT, U. S. Nat. Mus., Biological Survey Coll. Collected June 28, 1891, by 
C. Hart Merriam. Original No. 208. 

General cfiaraders. — Similar to A. pallidus but uniformly larger (forearm 
averaging 5 mm. or more longer) and darker; ears somewhat narrower 
(breadth 18 or less instead of 21 or more) and less convex anteriorly, with 
posterior edge of upper third slightly emarginate instead of straight 

CoZor.— Upper parts ochraceous buff, strongly washed with dusky ; 
under parts rich buff instead of whitish. 

MeamiremeiUs (of type, from alcoholic specimen).— Head and body, 70 ; 
tail, 43; head, 25 ; ear from external basal angle, 30; tragu.s from inner 
base, 10 ; greatest breadth of ear, 17.5 ; forearm, 59 ; thumb, 11 ; 3d finger, 
93; 5th finger, 73; tibia, 21 ; hind foot, 13. 
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DESCRIPTION OF A NEW GENUS AND SPECIES OF 
SPH^ROMIDiE FROM ALASKAN WATERS.* 

BY HARRIET RICHARDSON. 



The dredgings made by the U. S, Fish Commission Steamer 
* Albatross' off the Alaskan coast in the years 1888-1894 contain 
a number of specimens of Spha^romida? which evidently belong 
to a genus hitherto undescribed. Although it is impossible to 
refer these specimens to the genus Ancinus of Milne Edwards, 
yet they are more closely related to that genus than to any other. 
They resemble Ancimis in the possession of subchelate hands 
terminating the first and second pairs of gnathopods. 

Teoticeps gen. nov. 

Body oval and somewhat flattened. 

Head subquadrangular, broader anteriorly than poeteriorly, with its 
anterior and lateral margins produced, concealing 
the antennie. 

The antennse, which are entirely hidden, extend 
backward and lie under the epimeral plates at the 
sides of the thorax. 

The first and second pairs of legs are subchelate ; 
the first pair terminate in a large hand and finger, 
bearing a small hook ; the second pair terminate in 
a more irregularly shaped hand. AH the other legs 
are simple in structure. 

The terminal segment of the abdomen is tri- 
angular and entire and is pointed at its extremity. 
The uropoda are double-branched and lateral, and 
resemble closely those of the genus Sphieroma. 




Fig. (^.—Tecticeps alas- 
censis. X 2]^. 



* Published by permission of the Secretary of the Smithsonian Insti- 
tution. 
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This genus differs from the genus Ancimis of Milne Edwards — 

1. In having uropoda with two branches instead of one. 

2. In having the abdomen entire and not tnincate at the tip. 

3. In the prominent projection of the anterior and lateral margins of 
the head. 

4. In the concealment of the antennje, which are very conspicuous in 
the Anclwis. 

Tecticeps alascensiB sp. nov. 

Outline of body oval. Surfa<!e quite smooth, but covered with little 
points of depression. 

Head large ; twice as long as any one of the thoracic segments. The 
anterior mai'gin is produced in a way to conceal the antennae, as are also 
the an tero- lateral margins, making the anterior portion of the head in 
front of the eyes much broader than the posterior portion, and forming 
very acute antero-lateral angles. This frontal margin forms a very broatl 
obtuse angle with its apex in the median line. On either side of this 
apex to the antero-lateral angle this portion of the head is somewhat de- 
pressed. The antennae are not conspicuous, lying concealed beneath the 
frontal margin of the h^d. The first pair extends 
to the }>osterior angle of the first thoracic segment ; 
its flagellum contains ten articles. The second pair 
reaches the middle of the second segment ; its flagel- 
lum is twelve-jointed. The eyes are dorsally situ- 
ated on the posterior half of the head. 
Pig, lo.-a, Antenna of rpj^^ thoracic segments are about equal in length, 
'f aToair x^V^^ '^^^^ ^^^ ^"^ extends latemlly around the posterior 
portion of the head, forming a broad plate at the side 
of the segment. The epimera of all the segments are about twice as broad 
as long, with the exception of those of the fifth segment, which are 
nearly stjuare and very conspicuous. 

The firet segment of the abdomen has three suture lines, and its jx>8- 
terior margin projects down at the sides over the terminal segment. The 
terminal segment is triangular, and has a very pointed 
extremity. The uropods differ considerably. The in- 
ner one is broad and tai)ering. and does not reach the tip 
of the abdomen. The outer one is slender and sharply 
pointed, and extends beyond the abdomen. 

The fii*st pair of legs are subchclate, as are also the 
second pair. In the first pair the proi>0(lus is large and 
oval in shape, and bears in the palma a row of stiff Fig. n.-a, Mandi- 
bristles at regular intervals and pointing obliquely in the ^^^ • *• Mandibu- 
same direction, while a thick row of fine cilia, pointing ***^"x*s*< *^* 
obliquely in the opposite direction, cross these almost at 
right angles. The dactylus terminates in a single hook, at the base of 
which two smaller hooks are situated. In the legs of the second pair the 
propodus is irregular in sha|>e with an indication of a rudimentary 
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pollex. There are no hairs or bristles in the palma. The legs of the 
thini, fourth, and fifth pairs present nothinj? unusual in structure, but 
resemble the ambulatory legs common to 
this family. In the sixth and seventh 
pairs tlie structure is the same as that of 
the preceiiing legs of the third, fourth, 
and fifth pairs, but with an increasing dis- 
proportion in the length of the propodus 
and dactylus. In the seventh pair of 
legs these joints, but more especially the 
propodus, attain a size most conspicuous 
for their length. The propodus becomes 
over 3i times longer than the carpus 
which immediately precedes it, 

Co^.— The color varies from dark brown 
to yellow, more or less dotted with black. 
In the darker 8i)ecimens the epimera and 
the uropods are almost white, with scat- 
tered spots of black. Other specimens 
are brown with markings of red, and 
some are bluish-gray in color tinged with 
brown or orange. 

T^f))e. — The type specimen was found at 
Station 3515, latitude 59** 59^ N., longitude 
167° 53' W., at a depth of 13 fathoms. 
Catalogue No. 20031. 

Di9tribiUion, — This species extends all 

along the coast of Alaska, having been 

found at the following stations: Station 

3272, north of Amak Island (31 faOioms) ; ^^«- ''"'', ^^«,f '^'^^. o?ime 
* ^ ' ^ b. Last two joints of same. 

Station 3297, off Cape Menchikoff (26 x io%. 

fathoms); Station 3246, south of Hage- c Leg of ad pair, x 5% 

meister Island (17i fathoms): Station rf, Lcr of 3a pair, x sK- 

2H41. North Head. Akutan Island (56 ',,]:,ltZt^r. I'l 

fathoms) ; Station 3248, off Bristol Bay 
(21 fathoms) ; Station 3600, on the coast of California (0 fathoms). 
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DESCRIPTION OF A NEW BASSARISCrS FRO^l LOWER 

CALIFORNIA, WITH REMARKS ON 

' BASSARIS RAPTOR' BAUIT). 

BY C. HART MERRL\M. 



Among the mammals obtained on Esniritu Santo Island by 
Mr. J. E. Mcl^ellan, in August, 1895, are three specimens of ^os- 
sarisciis belonging to an apparently undescribed sj)ecies. The 
animal is decidedly smaller and grayer than B. asintns flaws 
Rhoads, its nearest known relative, and differs also in cranial 
and dental characters. It lives among the ror^ks near the beach, 
and is said to feed on crabs. 

BasBariscaB sazicola sp. nuv. 

l^yjkf from Espiritu Santo Island, Ix)wer California. No. 7?)0:51, ? ohl, 
U. S. Nat. Mu8., Biological Survey Coll. Colletrted Anj^mst 19, 1895, by 
J. Ellis Mclxillan. Original No. 1438. 

General cfuiractera, — Similar to B. astutiis flavna^ hut smaller and grayer; 
tail more slender, with the black rings relatively broader. 

Color. — Type specimen in summer pelage: Upper parts drab-brown, 
abundantly mixed along the back with black-tipped hairs; under parts 
pale ochraceous huffy ; tail with 8 or 9 black rings, incomplete on under 
side ; under side with 8 white triangles (the uppermost not well defined); 
ear: basal, i dark; apical, i whitish; top of head grizzled; sides of face 
marked by a dark patch between eyes and nose (including? whiskers), and 
a larger, grizzled patch between eye and ear ; cheek below eye and patch 
over posterior i or i of eye buffy. 

Cranial and dental cluiraciers. — Skull similar to that of B. aMains flai^iuH^ 
but smaller; rostrum narrower; temporal impressions nmch nearer to- 
gether; audital bullie fuller anteriorly, their b.ases more abruptly rounded 
antero-extemally ; anterior nares reaching farther hattk superiorly ; fron- 
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tals more abruptly elevated above rostrum ; poetorbital processes more 
strongly develo|>ed ; last upper molar decidedly smaller ; upper camassial 
with inner lobe more rectangular. 

Measurements (type specimen). — Total length, 737 ; tail vertebrae, 370; 
hind foot, 60. 

REMARKS ON BASSARI8CU8 RAPTOR (bAIED). 

Baird's type specimen of Bassariscm raptor was killed in the 
city of Washington, D. C, where it was killing poultry. That it 
had recently escaped from confinement was shown by the con- 
spicuous collar-mark around its neck, which is still prominent 
in the dry skin. The specimen is now preserved in the National 
Museum, and was evidently first kept in alcohol and afterward 
skinned, as shown by the yellow discoloration of the pelage and 
by the puckered and hardened condition of the footpads. 

I have compared both the skin and skull of this specimen with 
specimens from northern California and Oregon, and find that 
they agree closely in all respects, except the inter pterygoid fossa, 
which is abnormally broad in the type specimen. The number 
and breadth of the black bands on the tail correspond with speci- 
mens from Oregon and northern California. The skull is a little 
larger than that of any Oregon specimen in the Department 
collection, but is almost exactly matched by a specimen from 
Glen Ellen, California. 

Mr. S. N. Rhoads has renamed Bassariscus raptor (Baird), calling 
it B, oregonm (Proc. Acad. Nat. Sci., Philadelphia, 1893, p. 416), 
but I cannot see any way by which Baird's earlier name can be 
disi)laced by a more modem one, unless it can be proved that 
Baird's animal is not the form from the northwest coast, with 
which it agrees in every particular. There is a curious incon- 
sistency in Mr. Rhoads' treatment of the species. On page 414 
he says that the form from the northwest coast *' may require to 
be varietally distinguished under the name raptor Baird, this 
name doubtless referring to the Pacific coast form, as already ex- 
plained." Two pages later (p. 416) he says, " the small dark 
coast form from northern California northward (not of central 
and southern California) should be made a subspecies of flavus. 
In that case it should be called Bassariscm Jiavus oregonus^ 

It is of course unfortunate that the type locality of Baird 's 
specimen is not positively known, but Baird 's repeated state- 
ment that it probably came from California was doubtless based 
on some information which he did not at the time care to pub- 
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lish; and the fact that the characters of the specimen, both 
external and cranial, agree with those of the northwest coast 
animal, leaves little doubt as to the general locality whence the 
animal came. 

Skulls of Bassariscm from Oregon and the coast region of 
northern California differ from those of the Texas animal in 
several respects, but the differences are not absolutely consUint. 

The teeth average smaller, particularly the fourth upper pre- 
molar, the crown of which is of the same length as the transverse 
diameter of the crown of the first upper molar (measured from 
the notch on the outer side). In Texas specimens the carnassial 
is usually but not always considerably longer. 

In the Oregon animal the postpalatal notch cuts the plane of 
the last molar, while in the Texas animal it falls short of this 
plane. The inferior lip of the infraorbital foramen is slightly 
cut away, so that the foramen may be seen when the skull is 
looked at from below at right angle to the eye. In the Texas 
animal the foramen cannot be seen from below, but is distinctly 
visible from above, while in the Oregon animal itciinnot be seen 
at all from above. This seems like a trivial difference which no 
one would expect to be constant, but as a matter of fact it is con- 
sistently constant in the four skulls of raptor examined. In the 
Oregon animal the postorbital constriction is deeper and the in- 
terorbital breadth somewhat less than in B. a, flavus. 
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NOTES ON THE CHIPMUNKS OF THE GENUS EUTA- 

MIAS OCCURRING WEST OF THE EAST BASE 

OF THE CASCADE-SIERRA SYSTEM, WITH 

DESCRIPTIONS OF NEW FORMS. 

BY C. HART MERRIAM. 



Owing to the unfortunate delay in bringing out the first volume 
of the Death Valley Expedition report, it is thought desirable 
to publish at once certain descriptions and remarks on Chip- 
munks that were written for this report in 1893. With these 
have been incorporated additional notes, and descriptions of two 
new species, obtained during subsequent explorations by the 
Biological Survey, both in the area covered by the original ex- 
pedition and in adjacent territory on the north. 

It will be observed that the name EiUam(i-% proposed by 
Trouessart in 1880* as a subgenus of Taniuis, is here adopted as 
a full genus. This is because of the conviction that the super- 
ficial resemblance between the two groups is an accidental 
parallelism in no way indicative of affinity. In fact, the two 
groups, if my notion of their relationships is correct, had very 
different ancestors — Tami(u> being an offshoot from the ground 



*Catal. Mamm. Viv. et Fos3., Rongeurs, 80, 1880. As originally pro- 
posed the name included four very different animals: asiaticm Gm., 
harrisi And. & Bach., lateralis Say, and Ixvidem Cope (fossil). The fossil 
Uev'idens 1 have not seen, but harrUi was placed by me in Ammosper- 
mophilus in 1892, and lateralis is the type of a very distinct subgenus of 
SpennophUiis^ which I here name CaUospennophHas. The type of EnJUimuis 
was fixed on Tamiiis asiaticm Gm. by Allen in 1894 (Proc. Linn. Soc. N. Y. , 
p. 26, July, 1894). 
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squirrels of the subgenus or genus Ictidomys Allen, and Eutamias 
from those of the subgenus or genus Ammospcrmophiliis Merriam. 
The substance of the present preliminary paper may be con- 
veniently arranged under the following headings : 

1 . General remarks an diairibiUion. 

2. Seasonal changes in lyelage. 

3. List of species and subspecies. 

4. Remarks on the townsendi group (^loith keys), 

5. Remarks on the speciosus group. 

6. Note on Ihrnias quadrimaculaius Gray. 

7. Descriptions of new species and subspecies. 

1. General Remarks on Distribution. 

There are no Chipmunks in the Sonoran deserts of the western 
United States, but the vast sage-brush plains of the central and 
northern parts of the Great Basin are inhabited by a small gray- 
ish species (^Eutamias pictus)^ and other species live in the higher 
mountain ranges. On reaching the eastern base of the Sierra 
Nevada in California, and of the Cascade range in Oregon and 
Washington, one enters the region where the genus Eutamias 
attains its highest development. Excepting the great interior 
valley of California and one or two small valleys in southwestern 
Oregon, which are not inhabited by any Chipmunks, the strip 
of territory included between the east base of the Cascade-Sierra 
system and the Pacific Ocean may be said to be fairly overrun 
by these animals, containing not less than 14 species and sub- 
spe'cies. The chaparral-covered hills of southern California and 
the lower slopes of the mountains that surround the Mohave 
Desert and the great San Joaquin Valley have only a single 
species ; but the boreal forests that clothe the higher mountains 
and practically the whole of western Oregon and Washington 
are the homes of a large number of forms belonging to three or 
four distinct groups. In the forests west of the Cascade Mts. 
only a single species occurs (E. townsendi), except along the ex- 
treme southwestern coast of Oregon, where it is replaced by an 
allied form (E. ochrogenys). On the eastern slopes and higher 
parts of the Cascade Mts. two species are found together — the 
small E. am(eam, which extends southward on the Sierra Nevada 
to about latitude 37°, and the large E. townsendi, which inhabits 
the Cascades from British Columbia southward to a point between 
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latitude 44° and latitude 45°, and is then replaced by E. senex, 
which ranges thence southerly to the headwaters of the Merced, 
a little south of latitude 38°. 

But it is in the Sierra Nevada of California that the genus En- 
tamias reaches its most extraordinary development. On both 
slopes of this lofty range species of Chipmunks are distributed 
in belts, one above the other, corresponding with the strongly 
marked life zones of the slopes. In most parts of the Sierra two 
species occur together, in some localities three, and in a small 
area near timber-line in the Yosemite National Park probably 
four. Since in following the Sierra northward the Boreal zones 
come lower and lower down, so certain Chipmunks which in the 
southern part are found only at high altitudes descend in the 
north till they reach base level at the upper end of the Sacra- 
mento Valley. 

In crossing the High Sierra between Owens Valley and Fresno 
one traverses in a distance of only 50 miles the ranges of at least 
seven very distinct Chipmunks, as follows : On beginning the 
climb in Owens Valley one finds in the sage-brush the ordinary 
Great Basin species, E. pictits; a little higher up, in the nut pine 
belt, the most beautiful species of the genus, E. pnnaminiinns. 
Then on entering the Boreal Zone he encounters two very dis- 
tinct species, E. amomxis and E. speciosrcs. Still higher, in the 
neighborhood of timber-line, he sees for the first time the little 
Alpine Chipmunk, E. nlpinus, and a little farther north the large 
E, senex.^ On descending the west slope he i)asses through the 
zone inhabited by E. callipq^las, a strikingly beautiful member 
of the speciosm group, and on the lower slope entei*s the belt in 
which E. merriami is the sole rej)resentative of the genus. If the 
section were made as far north as the Yosemite National Park, 
two others would be added, E, sen^x, along the summit of the 
range, and the superb E, qiuidrimaculatm, at lower altitudes on 
the west slope. 

A good deal of work remains to be done in determining the 
exact boundaries of the areas inhabited by each species, but 
enough is already known to show that the group presents some 
very interesting peculiarities of distribution. For instance, Eu- 
tamias alpinics is distinctly an animal of the Iludsonian Zone of 



* Whether or not E. alpinius and senea' actually occur together is not 
known. E. amcenus was not collected by the D^iith Valley Expedition 
south of Independence Creek. 
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the southern High Sierra, and does not reach so far north as 
Lake Tahoe, E, amoenus, on the other hand, is not found so far 
south as Mt. Whitney, but begins apparently in the latitude of 
Independence Creek, and ranges thence northward to British 
Columbia. True speciosus seems to be restricted to the east crest 
of the High Sierra and the San Bernardino and San Jacinto Mts. 
on the other side of the Mohave Desert* In the mountains al)out 
Lake Tahoe it is replaced by a closely related form, E.fralei\ 
which does not reach northern California, The large E. seuex 
begins near the headwaters of the Merced in the Yosemite Na- 
tional Park and extends northward over the Sierra and eastern 
slope of the Cascades to a point in Oregon between latitude 44° 
and latitude 45°, where it is rei)laced by tmmsendi. E. totvnsendi 
continues northerly to British Columbia, and on the west side 
of the mountains reaches southward nearly to Rogue River. 
South of the mouth of Rogue River it is replaced by an allied 
form, E. ochrogenys, which follows the coast southward almost to 
San Francisco Bay. This form is restricted to the narrow coast 
strip known as the * redwood belt.^ Immediately east of this belt 
its range abuts against that of E. hindsij which latter animal is 
replaced in the coast ranges south of San Francisco Bay by the 
allied E. merriamL E. merriami not only inhabits the coa»st ranges 
from San Francisco Bay south to the Santa Ynez Mts., but pushes 
on in a southeasterly direction along the San Gabriel, San Ber- 
nardino, and San Jacinto Mts. to the Cuyamaca Mts., and north- 
easterly by way of Mt. Pifios and Tehachapi Mt. to the west sloj)e 
of the Sierra, which it follows northward along the lower slopes 
as far at least as the Yosemite National Park. 

2. Seasonal Changes in Pelage. 

The seasonal color changes in the genus EiUamias are startling, 
the difference in most species between the gray winter coat and 
the * red ' or bright golden-fulvous post-breeding pelage being 
almost incredible. In fact, in some instances, the same animal 
in different pelages has been named as two different species. 

Dr. J. A. Allen, in his elaborate and admirable paper on the 
Chipniunks,t has pointed out the striking color change that tiikes 



* For mteresting facts respecting the distribution of members of the 
speclo9iis group, see pages 199-201. 

t Bull. Am. Mus. Nat. Hist, New York, vol. HI, No. 1, pp. 4.5-116, 
1890. 
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place at the close of the breeding season, and in his detailed de- 
scriptions of the various species and subspecies has treated the 
' breeding * and * post-breeding ' pelages under separate headings ; 
but he remains silent as to what the worn breeding pelage was 
before it became worn, leaving it to be inferred that it was the 
left-over summer pelage of the preceding year. In fact, he 
speaks of only a single molt — that from the worn to the new 
summer pelage— which commonly takes place in June or July. 
There is, however, a second complete molt in the fall, usually in 
September or October, which results in a change of color hardly 
less remarkable than that of the summer molt. In general 
terms it may be said that while the change from the breeding 
to the post-breeding pelage results in a brightening of the tints, 
with a great increase in the fulvous or tawny colors, the change 
from summer to winter pelage is the reverse — the bright tawny 
colors giving place to rich grays and browns. The character of 
the pelage differs also, the summer coat being relatively short 
and hispid, while the winter coat is long, full, and woolly. 

A remarkable circumstance connected with the change of 
pelage is that while the winter coat is worn about 9 months, the 
summer coat is worn only about 3 months, and in some cases 
for a considerably shorter period. The animals breed while still 
in the left over winter pelage, which in early summer is often so 
worn and faded that it has the appearance of another pelage. In 
fact, although there are only two molts, it would not be amiss to 
describe 3 pelages: (1) the fresh fall or winter pelage; (2) the 
worn summer or breeding pelage [= the left-over winter pelage], 
and (3) the bright fresh reddish post-breeding pelage. 

The change from the summer or * post-breeding ' pelage to the 
winter coat takes place by complete molt, as in the case of the 
change from the breeding to the post-breeding pelage ; but there 
is a radical difference, at least in some species, in the way the 
molt progresses. At the close of the breeding season the animal 
is usually in worn, shabby pelage, and not infrequently the hairs 
are worn off so short that the dorsal stripes disappear. The new 
coat appears in irregular patches,* usually beginning on the 
head and covering the anterior half of the back next; in other 
words, while somewhat irregular, it progresses from before back- 
wards. The late fall molt, on the contrary, begins on the rump 

*In some 8|>ecimen8 the post-breeding pelage seems to creep in insid- 
iously without the usual ' patcliy ' stage. 
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and progresses from behind forward, the new hairs coining in 
uniformly and not in irregular patches as in summer molt. The 
winter molt succeeds the summer molt so soon that the summer 
pelage has not had time to become much worn; consequently, 
at tliis season, such shabby specimens as those commonly found 
at the end of the breeding season are unknown. 

3. List of Chipmunks op California' and of Western Oregon 
AND Washington, with Type Tx)calities.* 

1. Eutamim pictus (Allen)." Kelton, Utah. 

2. alpinm (Merriam) Mt. Whitney, California. 

3. amcenus (Allen). Fort Klamath, Oregon. 

4. panamirdimis (Merriam) .Panatnint Mtfl., California. 

Speciosvui group : 

5. Eutamias specwsus (Merriam) San Bernardino Mt., California. 

6. frcUer (Allen). . . Donner, California. 

7. inyoenAi^ nob. .. White Mts., California. 

8. callipeplits ( Mer- 

riamr) Mt. Piilos, California. 

ItUernu'dUUe belween speclosm and towmendl groups : 

9. Eatamlds (jtiadruaacidnlus (Gray).. Michigan Bluff, California. 
Towrisendi group : 

10. Eutamias seriex (Allen) Donner, California. 

11. townsemli (Bachman) Lower Columbia River, Oregon. 

12. oc/irof7m?/« nob. Mendocino, California. 

13. hindsi (Gray) Near San Francisco, California. 

14. merriami (Allen) San Bernardino Mt, California. 

4. Remarks on the townsendi Group. 

Eitl(im.}(is lowiisendi. and its relatives are the largest and darkest 
members of the genus. They inhabit the Pacific coast region 
from southwestern British Columbia (Westminster and the Mt. 
Baker range) southward to the Cuyamaca Mts. in extreme south- 
ern California ; and if, as seems probable, E, obscum.^ is a member 
of the same series, the range will be extended to San Pedro Martir 
Mt. in Lower California. No member of the group is known from 
any point east of the east base of the Cascade-Sierra system. 
The group comprises five forms, all but one of which seem worthy 

♦This list does not include the three new extralimital forms described 
in the present paper {palmeriy p. 208 ; oreocetes, p. 207 ; and dorsalis vtaJi- 
crisis J p. 210). 
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of full specific recognition * Three of the species are Boreal 
namely, iowiiseiid% oehrogenys, and senex. The remaining two, 
hiniliti and merriamij belong to the Transition and Upper Sonoran 
belts. The group may be thus subdivided into two series, the 
iotonse^idi or Boreal series and the hinchi or Sonoran series. The 
principal characters of the five, with the geographic ranges of 
each, follow. Keys are given also, by means of which it is be- 
lieved that specimens in any pelage may be referred to their 
proper species. 

Eutamias townsendi (Bachman). Townsend's Chipmunk. 

General characters. — Under parts white at all seasons, moderately en- 
croached upon by color of sides ; geneml coloration uniform dull fulvous 
in post-breeding pela^, and uniform olive yellowish in winter pelage ; 
post-auricular spots and ear stripes bluish gray, large and conspicuous ; 
sides of face slightly washed with yellowish in winter pelage, more strongly 
washed with fulvous in post-breeding pelage ; Jive dark dorsal stripes blaeky 
more or less obscured by fulvous or yellowish tipped haii-s, but black 
always showing through ; median dorsal stripe longer anteriorly than in 
any other species, always reaching to and often beyond anterior base of 
ears ; ant-orbital part of middle facial stripe obsolete as in oehrogenys ; 
inner pair of light dorsal stripes in both pelages same color as general color 
of upper parts ; outer pair yellower. 

iSa/igr^.— Northern Pacific coast region from the southwestern corner of 
British Columbia (Westminster, Mt. Lehman, Chilliwack, and Mt. Baker 
range) southward over the whole of western Washington and Oregon to 
the Rogue River Valley ; eastward in the northern Cascades to the east 
base of the range (head of Lake Chelan); westward to the extreme coast. 
On the east slope of the Cascades E. totmisendi crosses the Columbia River 
and pushes southward a little beyond Mt. Hood. A short distance fiarther 
south on this slope it is replaced by E. sencx, 

EntamiaB townsendi oohrogenys Merriam. Redwood Chipmunk. 

General cliaracters. — Under parts never while, but encroachetl'upon by 
color of sides in ordinary pelage, and strongly washed with salmon-ochra- 
ceous in post-breeding pelage ; sides of face suffused with ochraceous in 
all pelages ; post-auricular spots bluish gray, large and conspicuous ; an- 
terior part of eye stripe obsolete. (For full description see p. 206.) 

Range. — A narrow strip along the coast of southern Oregon and northern 
California, from near the mouth of Rogue River in Oregon to Cazadero, 
a short distance north of San Francisco Bay, in California. 

* It is an interesting fact that most, if not all, of the species have one 
pelage in which they resemble one pelage of one of the other si)ecies, 
while the other pelage is always distinctive. In some instances it is the 
winter pelage, in others the post-breeding pelage that is distinctive. 
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Entamias senex (Allen). Allen's Chipmunk. 

General characters. — Tail rather short, narrow, and pale fulvous under- 
neath and at base of hairs on upper side ; under parts white in l>oth 
pelages ; ear stripes and post-auricular spots sharply defined and con- 
spicuous; general color of upper parts in winter pelage gray^ in summer 
fulvmis, except on head and rump ; outer pair of light stripes whitish, 
iimer pair grizzled grayish, in post-breeding pelage obscured anteriorly 
by fulvous ; top of head and rnimp grizzled grayish in all pelages , only slightly 
more fulvous in post-breeding pelage ; ant-orbital part of middle facial 
stripe only slightly marked ; sides of face never suffused with yellowish ; 
dark dorsal stripes obscured by fulvous, the black showing through, par- 
ticularly on the median stripe. 

Range, — The Sierra- Cascade system from Farewell Bend on the Des 
Chutes River in Oregon south to the headwaters of the Merced River in 
Yosemite National Park. In Oregon sene.v follows the east slope of the 
Cascade range down to base level, being common at Fort Klamath, as 
well as at similar elevations farther north. It occurs also at the Paulina 
Lakes, in the Paulina Mts., which mnge is connected with the main body 
of the Cascades by continuity of Boreal forest. The speines was found 
at Prospect, in the Upper Rogue River Valley, and is common also in the 
Siskiyous along the boundary between Oregon and California. In the 
Sierra Nevada of central California it is confine<l to high altitudes, and 
does not approach base level on either sloj)e. East of the Sierra proper, 
in Lassen Co., it inhabits the Big Valley Mte.* 

EntamiaB hindsi (Gray). Hinds' Chipmunk. 

General characters. — General coloration redder than in any other mem- 
ber of the taivnsendi series ; under parts white, except in postrbreeding 
pelage, when they are faintly washed with fulvous ; ear stripes and post- 
auricular spots fairly well defined, more conspicuous than in raerriaitUj 
but much less conspicuous than in townsendi or ochrogenys ; general color 
of upper parts in winter pelage grizzled grayish and dull fulvous ; in sum- 
mer pelage intense ferruginous anteriorly and on sides, becoming pale 
posteriorly. In winter pelage the dark dorsal stripes, except the median 
one, are obscured by fulvous, but in post-breeding pelage there &re always 
three distinctly black dorsal strii)e8, and in some specimens the black 
shows through in the external lateral stripe. The outer light stripe is 
whitish, more or less suffused with yellowish in summer pelage ; in winter 
pelage it is bluish gray. In winter pelage the fulvous is most marked on 
the lateral dark stri})es which enclose the outer pair of light stripes, so 
that the striped effect is much more pronounced in winter pelage than in 

*The form from the Big Valley Mts. differs from typical senex in hav- 
ing the post-auricular patches and outer pair of light stripes much whiter. 
It is evidently not an intergrade between senex and quadrimaculaltis^ but 
may be regarded as an incipient subspecies, not yet requiring a name. 
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post-breeding pelage. The hairs of the upper side of the tail have a broad 
median band of fulvous which shows through in both pelages, giving the 
tail a rich fulvous glow not present in the other members of the series 
except— and to a less extent — in iovmsendi in post-breeding pelage. 

Range. — Wooded or brushy hills of northern California west of the 
Sacramento Valley and north of San Francisco Bay. Northern limit of 
range unknown. Specimens have been examined from Nicasio north- 
ward to Sherwood, Cahto, and the head of Eel River. On the west the 
range of hindsi joins that of ochrogenys. 

Entamias merriami (Allen). Merriam^s Chipmunk. 

General characters. — Tail very long ; ear stripes and post-auricular spots 
not sharply defined and not conspicuous ; under parts white ; general 
color of upper parts grayish in winter pelage, fulvous in summer pelage ; 
outer pair of light stripes whitish and always conspicuous ; dark dorsal 
stripes obscured by fulvous- tipped hairs, the median one only showing 
any clear black ; sides of face never washed with yellowish or ochraceous ; 
median facial stripe continuous in front of eye, usually dusky, bordered 
on both sides by fulvous ; inner pair of pale dorsal stripes grizzled grayish. 

Range. — Brush-covered slopes of the Upper Sonoran and Transition 
zones in southern California from the Cuyamaca, San Jacinto, and San 
Bernardino Mts. northward in the coast ranges to San Francisco Bay, and 
along the west slope of the Sierra to the Yosemite Valley. In the San 
Bernardino Mts. merriami occurs as far west as Wilson Peak, beyond 
which it is separated by a considerable gap from Mt. Pifios, where it is 
abundant. Owing to the low altitude it inhabits, its range is practically 
continuous around the southern end of the San Joaquin Valley, speci- 
mens having been collected on Tehachapi Mt. and at Havilah near 
Walker Basin. The colonies inhabiting the Cuyamaca, Smith, San 
Jacinto, and San Bernardino Mts. are isolated. The form inhabiting the 
coast strip between Santa Cruz and San Francisco Bay is a little more 
highly colored than the typical animal, and has been named pricei. 

Key to Members of Townsbndi Group in all Pelages. 

Ear stripes and spot behind ear well defined ; tail not exceed- 
ingly long. 

Under parts while (not washed with fulvous). 

Upper parts (excepting strii^es) of uniform color from 
poet-auricular spots to tail. 
Color yellowish olive-gray (winter pelage) or dull 

yellowish fulvous (post-breeding pelage) Unvmendi. 

Upper parts not of uniform color. 

Rump grizzled gray ; tail small, narrow, dull ful- 
vous below seriex. 

Rump grizzled golden-brown; tail large and 

bushy, deep chestnut below hindsi. 

46— Biol. Soc. Wabh.. Vou XI. 1897 
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Under parts not white (washed with fulvous). 

3 dorsal dark stripes black ; stripe from nose to ear 
distinct; side of ikce not sufifused with yellowish 

(summer pelage) hinM. 

3 dorsal dark stripes not black ; stripe from nose to 
ear absent ; sides of face strongly suffused with yel- 
lowish ochrogenys. 

Ear stripes and spot behind ear not well defined ; tail exceed- 
ingly long merriatni. 

Kky 'vo Members of Townsendi Group in Ordinary Pelage. 

Tail exceedingly long ; ear stripes and post-auricular spots in- 
distinct. 

General color grayish merriami. 

Tail not exceedingly long ; ear stripes and post-auricular spots 
conspicuous. 
Rump and general ground color clear light gray ; dark stripes 

rusty ; flanks bright ochraceous fulvous senex. 

Rump and general ground color not gray ; dorsal stripes not 
rusty (except in hindn). 
Under parts suffused with fulvous and strongly en- 
croached upon by color of sides ; sides of throat and 
fece strongly suffused with fulvous. 

General color rich dark grizzled olive-gray ochrogenys. 

Under parts white, not encroached upon by color of 
sides; sides of throat not suffused, and face only 
slightly suffused with fulvous. 
General color unt/brm yellowish olive-gray, includ- 
ing flanks and rump ; all 5 dark stripes showing 
more or less black ; outer pair of light stripes 
broadf pale yellowish, becoming grayish with 

wear townsendi. 

General color not uniform and not yellowish olive 
gray ; flanks bright fulvous, becoming pale with 
wear; dorsal stripes rusty, the median one (and 
sometimes the inner lateral pair) showing black 
along middle ; outer pair of light stripes narrow, 
whitish hindsi. 

Key to Members op Townsendi Group in Reddish Post-brekding 

Pelage. 

2hil exceedingly long. 

Ear stripes and post-auricular spots not sharply defined ; 
outer pair of light stripes whitish; inner pair grizzled 
gray merriami. 
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IhU not ejcctedingly long. 

Upper parts with at least 3 dorsal stripes distinctly black. 

Ground color of upper parte (including flanks and 
inner pair of light stripes) uniform dull yellowish ful- 
vous from neck to tail ; outer pair of light stripes 
slightly yellower and very broad; external lateral 
dark stripe showing black (making 5 stripes showing 
black) ; ear stripes and post-auricular spots sharply 
defined and very conspicuous tmunsendi. 

Ground color of upper parts not uniform ; flanks and 
fore part of back rich ferruginous ; outer pair of light 
stripes whitish, more or less washed with fulvous, 
and narrow ; external lateral stripe rusty ; ear stripe 
and post-auricular spots only moderately defined. . .hiyidd. 
Upper parts with only one dorsal stripe {the median) distinctly 
black. 

Top of head and rump grizzled gray ; outer pair of light 
stripes whitish ; inner pair grizzled gray ; under parts 
whii^; under side of tail dull fulvous * . senex. 

Top of head and inimp grizzled fulvous or golden- ful- 
vous; outer pair of light stripes grizzled grayish, 
inner pair yellowish-fulvous ; under parts strongly suf- 
fused with salmon-fulvous; under side of tail deep rich 
chestnut ochrogenys, 

5. Remarks on the speciosus Group. 

The speciom^ group is of hardly less interest than the tmonsendi 
group, from which it differs totally in appearance. The mem- 
bers of the toivnsendi series are large and dark, with relatively 
dull stripes ; those of the speciosus series are decidedly smaller 
and lighter, with very bright stripes. Most members of the Unmi- 
sendl group have become differentiated into full species, while 
those of the speciosus group (except p(dmeri, which is separately 
described) are still only subspecies. The toivnsendi group, as 
already shown, has both Boreal and Transition representatives ; 
those of the speciosus group are purely Boreal, inhabiting the 
Hudsonian and Canadian zones from timber-line down to the 
lower limit of spruce and firs. Their distribution therefore is 
not continuous, but takes the form of isolated colonies occupy- 
ing the summits of the higher mountains from San Jacinto Peak, 
in southern California, northward to the neighborhood of Donner, 
a little north of Lake Tahoe. The exact northern limit is un- 
known, but the group does not reach the mountains of northern 
California. The mountains on which members of the group are 
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known to occur are San Jacinto, San Bernardino, Mt. Pinos, the 
Inyo and White Mts., and the High Sierra. The type locality 
of the species is Mt. San Bernardino, and the typical form occurs 
also on San Jacinto Peak, and on the eastern crest of the southern 
part of the High Sierra in the neighborhood of Mt Whitney. 
Owing to the high altitudes it inhabits, its range is nowhere con- 
tinuous except in the High Sierra. 

Curiously enough, the northern form in the Sierra (neighbor- 
hood of Donner and Lake Tahoe) differs very appreciably from 
typical apeciosiis and may be known as subspecies /ra<^ (Allen). 

The form from the White and Inyo Mts. is also subspecifically 
separable and may be known as inyoenm nob. 

The form inhabiting the summit of Mt. Piflos is still different 
and may be known as subspecies callipeplics (Merriam). A closely 
related form, differing so little that it is included under the same 
name, inhabits the western crest of the southern Sierra. 

In studying the distribution of these Chipmunks it is interest- 
ing to observe that with the single exception of Mt. Pinos the 
mountains which encircle the west end of the Mohave Desert are 
too low to furnish a home for any member of the group, so that 
the colony of subspecies calli'pe'plua inhabiting Mt. Pifios is sepa- 
rated widely not only from the nearest colony of typical spedosiis^ 
but also from the nearest part of the range of the Sierra colony 
of its own subspecies. 

Recapitulating, it appears that there are four forms of speciostis 
which seem worthy of recognition by name : (1) speciosics proper, 
inhabiting the San Jacinto and San Bernardino Mts. and the 
eastern crest of the High Sierra from Olancha Peak and Mt. 
Whitney northward an unknown distance, but not reaching the 
headwaters of the San Joaquin river; (2) caUlpqdas, inhabiting 
the summit of Mt. Pinos and the western slope of the Sierra from 
the headwaters of Tule river northward nearly to the Yosemite 
Valley ; (3) inyoemis, inhabiting the higher parts of the Inyo 
and White Mts., and {A)Jrater^ inhabiting the higher parts of 
the main Sierra in the Lake Tahoe region of central California. 

It is difficult to understand why there should be three recog- 
nizable forms within a distance of 150 miles in the Sierra Nevada 
while two of these forms reappear on isolated mountains 100 and 
150 miles south of the southernmost limit of their ranges in the 
Sierra. This seems the more remarkable since in the Sierra the 
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two forms in question — speeiomis and caUipeplus — are separated, 
if at all, by a gap only 15 miles in width. 

In view of these facts it is important to bear in mind that the 
southern part of the lofty Sierra is split lengthwise by the upper 
valley of Kern River into two parallel ridges, one of which (the 
eastern) is inhabited by true specioam, the other (the western) 
by caUipeplm. It should be remembered also that the Mt. Piflos 
colony of ccdlipeplus lies southwest of the Sierra colony, and that 
the San Bernardino Mt. colony of speciosus lies southeast of the 
Sierra colony of the same form. These facts, taken in connec- 
tion with the close relationship of spedosics with qiiadrivittatus of 
Colorado, point to the former continuous range of the group 
across the south end of the Great Basin from the Rocky Mts. to 
the Sierra, San Bernardino Mt., and San Jacinto Peak ; while the 
presence of a distinct form {callipeplus) on Mt. Finos at the ex- 
treme west end of the Mohave Desert and on the western range 
of the Sierra not only points to a former connection between the 
now separated colonies of this form by way of Tehachapi and 
the intervening low mountains, but also seems to show that the 
two existing colonies of true speeioaus now separated by the Mo- 
have Desert were never united — unless in very remote times — 
by continuity of range along the horseshoe of mountains which 
connect the San Bernardino range with the Sierra. These facts 
argue great antiquity for the specioaus-qiuidriviUatus type and 
seem to show that very little change has taken place during the 
many thousands of years that have elapsed since the climate 
was cool enough to admit of continuity of Boreal forest across 
what are now the torrid Sonoran deserts of eastern California, 
southern Nevada, and southwestern Utah. This view receives 
additional support from the large amount of differentiation 
undergone by the colonies of clearly derivative forms of these 
animals now stranded on isolated mountains within the area 
of former continuous range of quadrivittalxfs-speciosvs across the 
southern part of the Great Basin. These forms are the subspe- 
cies inyoenm of the Inyo and White Mts., and the very distinct 
species palmeri of the Charleston Mts., both of which must have 
developed their distinctive peculiarities since the great change 
in climate took place. And it is interesting to note that the 
degree of differentiation of these forms is proportionate to the 
climatic isolation of their homes. 
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Cfuiracters of tlie 4 subsj>ecies of Eutamias speciosus. 

EtUatniits speciosus (Merriam) is the smallest and shortest- tailed mem- 
l>er of the series. In ordinary pelage it is the grayest of the group, and 
in all pelages the tail is deep rich fulvous above and below, and the fulvous 
of the upper surface is only partly hidden by the black tips of the hairs. 
The facial stripes are strongly marked and the post-auricular patches 
whitish and well defined. 

Eutamias speciosus f rater (Allen) is considerably larger than true specuh 
sus; the fulvous of the sides (below the external-lateral stripe) is brighter 
and more extensive ; the tail, particularly the upj)er side, is paler fulvous, 
the black tip is shorter, and the edges and tips of hairs on the upper sur- 
face are grayish instead of deep yellow. 

Eutamias speciosus inyoensis (nob.) is about the same size as frater and 
has the longest tail of any member of the group. The black tip of the 
tail is short, like that of frater, but the fulvous of the upper side is much 
doei>er and richer. The subspecies differs from all others in having the 
facial stripes less pronounced, the post-auricular patches indistinct, the 
back of the neck largely gray, the median dorsal stripe black, and the inner 
pair of light stripes grayish white. It agrees with callipeplus and differs 
from all the others in having the rump grizzled golden yellowish instead 
of gray. 

Eutamias speciosus cnUipeplus (Merriam) is the largest of the group. It 
agrees with inyoeii^is and differs from all the others in the grizzled golden 
yellow (instead of gray) of the rump, and the unusual amount of bright 
rufous in the upper side of the tail. The whitish jiost-auricular patches 
are larger and more clearly defined, and the yellow edging of the tail 
more extensive than in any of the others. In the typical form (from Mt 
Piflos) the black tip of the tail is short ; in the Sieri-a form it is long— and 
this is the only difference I am able to detect l>etween the two colonies. 
We have no 8|)ecimens from Mt. Pifios in ix)st-breeding |>elage, but speci- 
mens in this pelage from the west slope of the Sierra differ irowx frater in 
the same pelage in having the post-auricular patches better defined ; the 
dark facial stripes darker and sharper and the white ones whiter; the 
inner pair of light dorsal stripes more obscured by fulvous; the rump 
yellower; the ears longer ; the tail larger and more bushy, edged with 
lUep yellow instead of grayish or pale yellowish, with the upper surface 
very much deeper and richer fulvous. Eutamias speciosus callipeplus in 
post-breeding pelage resembles E. quadrimaculatus in corresponding pel- 
age, but differs in smaller size, shorter ears, very much brighter tints ; in 
snuxller, grayer, and less sharply defined |)08t-auricular patches; broader 
external whit^ dorsal stripes; blacker ant-orbital part of eye stripe; and 
yellowish instead of hoary ti[)S to the hairs on the upper side of the tail. 
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6. Note on * Tamias quadrimaculatus ' Gray. 
Eatamias qaadrimaculatas (Gray). Long-eared Chipmunk. 

Tnmiott qimdnmaculaltut Grav, Ann. & Mag. Nat. Hist., 3d ser., XX, 435, 
1867; Allen, Bull. Am. Mus. Nat. Hist., Ill, 80-82, 18<)0. 

Tamim macrorfiabdoles Merriam, Proc. Biol. Soc, Wash., Ill, 25-28, Jan. 
27, 1886; Allen, Bull. Am. Mus. Nat. Hist, III, 78-80, 1890. 

The material necessary for the final determination of the status 
and interrelations of the large Chipmunks of the Sierra Nevada 
was collected by the Death Valley Expedition. The names that 
have been given to these species are Tamias quadrimaculatus Gray 
(1867),r. macrorhabdotes Merriam (1886), T. meyriami Allen (1889), 
and T, senex Allen (1890). T, merriami is a very distinct species 
from the one under consideration, and need not be discussed in 
the present connection. (See p. 197.) 

Tamias quadrimax^ulaius was described by Gray in 1867 from a 
specimen from Michigan Bluff on the west slope of the Sierra in 
Placer County, California. This specimen is in the red post- 
breeding pelage, as shown by the original description and by a 
note from Mr. Oldfield Thomas, published by Dr. J. A. Allen 
(Bull. Am. Mus. Nat. Hist., Ill, p. 82, June, 1890). The species 
was not recognized by Baird, and Allen, in his Monograph of the 
Sciuridae (1877), gave it as a synonym of towusendi. 

In 1886 I described, under the name Tamias macrorhabdotes, a 
long-eared and strikingly colored Chipmunk from Blue Canon 
in the Sierra Nevada of central California. At this time no speci- 
men of Gray's quadrimaculatus was available for comparison, the 
only specimen extant (the type) being in the British Museum. 
Subsequently I came in possession of a single specimen in rather 
poor pelage from Nevada City, California, which differed from 
the specimens of macrorhabdotes from Blue Cafion (the type lo- 
cality) in having considerably smaller and less distinctly striped 
ears, smaller post-auricular spots, the shoulders, anterior half of 
the back, and flanks deeply suffused with intense ferruginous, 
and the hind feet of the same color, though duller. This speci- 
men was correctly identified by both Doctor Allen and myself 
as Gray's quadrimaculatus. Owing to the differences just men- 
tioned, Doctor Allen, in his revision of the species of the genus 
Tamias, concurred with me in admitting Gray's quadrimaculatus 
and my macrorlmbdotes as different species. 

In addition to the material available when Dr. Allen wrote 
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his revision of the group, large series of specimens are now before 
me from the three localities involved, namely, Nevada City, 
Michigan Bluff (the type locality of quadrimnciUatm), and Blue 
Cafion (the type locality of mncrorhabdotes). The Nevada City 
specimens alone are sufficient to settle the question. Some of 
them have just attained the post-breeding or summer pelage; 
others are in the worn breeding pelage, and others still are im- 
mature. Those in the fresh summer pelage agree with the speci- 
men above described from the same locality, except that the ears 
and post-auricular spots are decidedly larger. Specimens in 
worn breeding pelage, however, are quite different, having merely 
a suspicion of the rich rusty color on the back and shoulders, 
and the rusty of the hind feet much less pronounced. These 
specimens, in fact, agree with specimens of inacrorhtdxiotes from 
Blue Cafion in corresponding pelage. Furthermore, to put the 
matter beyond dispute, a series of specimens was obtained by 
the expedition from Michigan Bluff, the actual type locality of 
Gray's qxiadnnincidcdiis. They were collected in the latter part 
of October by Mr. Vernon Bailey, and agree in every particular 
with October specimens from Blue Canon, the type locality of 
macrorJuibdoiea. They agree also with the Nevada City specimens 
in breeding pelage, except that the colors are a little deeper, the 
coat being new instead of worn. It is obvious, therefore, that 
qxLadnmacidaUts Gray and niacrorhabdotes Merriam are one and 
the same animal — the former in summer, the latter in fall pelage.* 
The much greater development of ferruginous on the original 
Nevada City specimen and on the additional specimens in sum- 
mer pelage more recently obtained from the same locality is 
purely a seasonal character, pertaining to the short-lived sum- 
mer pelage. The October si)ecimens of ' macrorhabdoiea^ then 
available for comparison were believed by both Doctor Allen and 
myself to be in the post-breeding or summer pelage, and there- 
fore strictly comparable with the Nevada City specimen — the late 
fall or winter pelage not having been recognized at that time in 
this or any other species of the genus. 

* Doctor Allen states that he was at first inclined to regard the two as 
identical, and Mr. Oldfield Thomas, Curator of Mammals in the British 
Museum, who compared a Blue Cafion si>ecimen with Gray's type, wrote 
on the back of the label : " Certainly identical with the type of T. quadri- 
nmculatus Gr., which only differs by more yellowish and less sharply de- 
fined underside and more fulvous fianks and shoulders.*' — Bull. Am. Mus. 
Nat. Hist., Ill, June, 1800, 82. 
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The summer pelage is of very brief duration, and a reexamina- 
tion of the original Nevada City specimen (collected in October, 
1872, by E. W. Nelson) shows that it had already begun to as- 
sume the winter pelage, which is fully developed on the tail and 
rump, the deep rusty back of the summer pelage remaining in 
sharp contrast. In August specimens from Nevada City the 
rusty of the back reaches farther posteriorly. 

All of the original specimens from Blue Cafion described by 
me as macrorhabdotes and also those described later by Doctor 
Allen were collected in June and October — the latter in winter 
pelage, the former in breeding pelage, which is the winter pelage 
with the tips of the hairs worn off. Neither of us, as already 
remarked, had seen the summer pelage, though at that time we 
believed the October specimens to be in this pelage. 

The original Nevada City specimen had abnormally short ears, 
and the ear stripes were indistinct and quite diflferent from those 
of the original Blue Cafion specimens, the whole of the dark 
stripe, covering the anterior two-thirds of the ear, being obscured 
by rusty. Examination of the additional material now available 
shows that the full development of the ear stripes is a seasonal 
character and is only attained in the winter pelage. In this 
pelage the posterior third of the ear is clear blue-gray, sharply 
defined by a stripe of blackish which occupies the anterior two- 
thirds, and is margined with rusty in front only. In summer 
pelage the rusty spreads over the whole of the dark stripe, ob- 
scuring it and giving the ear a wholly different appearance. The 
outer pair of pale dorsal stripes is whiter in summer than at any 
other season. 

The excessive length of the ears, which adds much to the re- 
markable appearance of the animal, is most pronounced in the 
Blue Caiion specimens. The ears are nearly as long in the 
Michigan Bluff specimens and only slightly shorter in those from 
Nevada City. 

In some respects Ealamids qiiadrinuicidaltia seems to hold an 
intermediate position between callipeplm of the specloaus group 
and seaex of the towasendi group, but in reality it is not interme- 
diate. The particulars in which it differs from callipeplus have 
been stated (p. 202). In post-breeding pelage it resembles senex, 
but it differs from aeiiex in the following points : ear larger and 
longer; white face stripe, ear stripe, post-auricular patches, and 
outer pair of white dorsal stripes whiter ; dark facial stripes 

47— liioL. Soc. Wash.. Vol. XI. 1897 
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darker; tail more strongly fulvous, particularly on upper sur- 
face. In quadriinaculatus the lower cheek stripe is usually dusky, 
at least posteriorly, and reaches backward behind the plane of 
the ear; the post-auricular patches are larger than in senex, and 
are pure white instead of bluish gray ; the eye stripe is usually 
blackish both behind and in front of the eye; the outer pair of 
dorsal stripes are almost as white as in speciosus, though not so 
broad. 

The geographic range of E, qiiadnmaculattis is a narrow 4)elt 
along the lower part of the west slope of the Sierra Nevada from 
the Yosemite National Park northward to Quincy, in Plumas 
County. In its relations to other forms, it lies below the range 
of senex and seems to replace merriami on the lower slopes north 
of the Yosemite. 

7. Descriptions op New Species and Subspecies. 

Entamias townsendi ochrogenys subsp. nov. Redwood Chipmunk. 

Type from Mendocino, California, No. 67182, (j^ ad., U. S. Nat. Mue., 
Biological Survey Coll. Collected July 17, 189-1, by J. E. McLellan. 
Original No. 1015. (In change of pelage : anterior half of body in fresh 
post-breeding coat.) 

General characters. — Size large; general coloration dark and rich ; post- 
auricular spots and ear stripe bluish gray, large and conspicuous ; side of 
face ochraceotis in aU pelages; color of sides extending far denvn on under- 
parts except in post-breeding pelage when the under parts are ttrongly 
ivashed with salmori'Ochraceous ; ant-orbital part of middle dark facial stripe 
obsolete. Resembles merriami in corresponding pelages, but diflfers in 
uniformly darker coloration, more conspicuous ear stripes and post- 
auricular spots, presence of ochraceous suffusion on underparts and sides 
of face, and absence of ant-orbital part of middle dark face stripe. Differs 
from tomisendi in all pelages by color of underparts, which is always 
white in towmendi^ and by different colors of upper parts. 

Color. — Winter pelage (in spring and early summer, before replaced by 
post-breeding pelage) : upper parts rich olive, finely grizzled with gray 
and golden, and becoming dull fulvous on sides; dorsal dark stripes 
black, more or less obscured by fulvous- tipped hairs ; inner pair of light 
stripes only faintly paler than general ground color of upper parts ; outer 
pair of light stripes grayish ; post-auricular spot and posterior ear stripe 
bluish gray and sharply defined ; rest of ear dusky or blackish ; becoming 
more and more fulvous as summer advances; sides of face, including 
stripes, suffused with ochraceous, increasing in intensity and area as the 
season advances; fore and hind feet olive gray slightly tinged with pale 
fulvous, the fulvous increasing in summer; tail above blackish with 
hoary tips; below rich chestnut with broad submarginal black band. 
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Post-breeding pektge : upper parts fulvous, brightest and richest on sides, 
becoming paler and duller on rump ; dark dorsal strij^es much redder than 
in winter pelage, the median one only showing any clear black ; inner 
pair of light stripes also suffused with fulvous ; outer pair grayish ; fiice 
(sometimes including nose), anterior and inner part of ears, under parts, 
and fore and hind feet strongly suflfiised with fulvous. 

MeasuremenU.^Type specimen: total length, 261; tail vertebrse, 113; 
hind foot, 38. Average of 8 specimens from type locality: total length, 
263 ; tail vertebree, 115.5 ; hind foot, 38.5. Average of 18 specimens from 
Cazadero and Gualala, California: total length, 260.5; tail vertebrae, 
111.6; hind foot, 38.5. 

Remarks. — In post-breeding pelage E. ochrogenys assumes a fulvous 
pelage, which while differing conspicuously from the corresponding {)elage 
of hindsi is very much more like hindsi in worm spring pelage. In feet, 
except for the dates on the labels it would he hard to tell from the color 
whether certain specimens were the redwood Chipmunk in post-breeding 
pelage or hindsi in spring pelage. Of course the post-breeding pelage is 
fresher and less worn, and carries with it a salmon -fulvous suffusion on 
the belly which is much less extensive in hindsi. In some specimens of 
hindsi in summer pelage the fulvous of the sides washes across the belly, 
but this wash is much less extensive and less intense than in the redwood 
animal. There is also a difference in the color of the upper parts, although 
this is sometimes hard to be sure of. The post auricular patches are 
whiter than in hindsi, and the inner pair of light stripes are more strongly 
suffused with yellowish. All of the stripes are shorter posteriorly, so 
that the unmarked area of the rump is more extensive than in hindsi. 

Contrasting specimens in corresponding pelage, there is no difficulty in 
separating the two animals. E. hindsi in summer pelage is a very red 
Chipmunk, and the upper parts, particularly from the back of the neck 
to the lumbar region, are very bright rich fulvous. In hiyidsi, moreover, 
in post-breeding pelage the three dorsal dark stripes are blaci% and even 
the external lateral stripe is distinctly marked, though washe<l with 
fulvous. In the redwood animal the dark stripes are never black, and 
the external lateral stripe is nearly obsolete. 

Batamias oreocetes sp. nov. Timber-line Chipmunk. 

Type from timber-line near Summit, Teton Mts. [main range Rocky 
Mts.], Montana. No. 72468, 9 ad. (nursing). U. S. Nat. Mus., Biological 
Survey Coll. Collected June 14, 1895, by Vernon Bailey. Grig. No. 5024. 

General characters. -In spring pelage similar in color and general ap- 
pearance to Eutamias miinmus and alpimis, which very distinct species 
bear a surprisingly close seperficial resemblance to one another ; dorsal 
stripe longer, broader, and blacker than in either miuimtis or alpiniis, in 
this respect resembling the larger affinis in spring i)elage. 

Color. — Type in spring pelage [= lefb-over winter pelage] : upper parts 
gray with a buffy yellowish suffusion on flanks and on side of neck just 
in front of foreleg; post-auricular spots whitish ; top of head grizzled 
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grayish, dorsal stripe from between ears to tail hlack ; lateral dark stripes 
black, the hairs tipped with rusty; inner pair of pale stripes whitish ; 
outer pair white ; rump gray ; feet whitish ; tail above, grizzled buflfy yel- 
lowish ; below, pale fiilvous with black submarginal band edged with 
buffy ochraceous. 

Cranial characters. — ^The skull of EiUatnias oreocetes is so much smaller 
than that of its geographical neighbor, E. affinis, that no detailed com- 
parison is required. Contrasted with the skull of E. alpinns from the 
High Sierra of California, the skull is slightly larger, the frontalsdecide<lly 
narrower between orbits ; parietals longer ; rostrum blunter and much 
more swollen ; teeth disproportionally larger, especially the molars. 

Measuremenls. — Type specimen, 9 ad* > total length, 193 ; tail vertebne, 
90; hind foot, 31. Cranial meamremenU : basal length, 26; zygomatic 
breadth, 18; palatal length, 15.5 ; upper molar series on crowns, 5. 

Butamias speciosufl inyoensis subsp. nov. Inyo Chipmunk. 

l)/p€ from White Mta., Inyo Co., Calif. No. Jf JJJ, (? yg. ad. U. S. 
Nat. Mus., Biological Survey Coll. Collected July 7, 1891, by E. W. 
Nelson. Original No. 1069. 

Geographic diMribution. — Boreal summits of White and Inyo Mts., Cali- 
fornia. 

General charact4'rs, — Similar to E. speciosuSy but ^ial stri(>e8 less pro- 
nounced ; post-auricular patches ill defined ; rump grizzled golden yel- 
lowish instead of gray ; middle dorsal stripe blacker ; gray on back of 
neck more extensive ; black tip of tail shorter. 

Color.— Tyi>e (July 7) : top of head grizzled grayish ; dorsal stripe from 
between ears to base of tail black, faintly edge<l with riLsty along middle 
of back ; lateral dark stripes rusty anteriorly, becoming black e<lged with 
rusty on posterior half; outer pair of light stripes wliite ; inner imr gray ; 
sides, from in front of foreleg to rump, bright fulvous ; back and sides of 
neck grayish white, the post-auricular spots indistinct ; rump golden yel- 
low, grizzled by black hairs ; upi>er surfjuxj of hind feet fulvous ; fore feet 
wiiBlied with pale fulvous ; tail above, grizzled yellowish-ochraceoua and 
black ; below, fulvous with submarginal black band. 

MeasuremenUi. — Type: total length, 225; tail vertebra), 102; hind foot, 
34. Average of 4 specimens from type locality: total length, 227; tail 
vertebrae, 100; hind foot, 33.3. 

Eatamias palmeri* sp. nov. Palmer's Chipmunk. 

Tf/pe from Charkston Peak, Nevada (altitude about 2450 meters or 8000 
feet). No. iSS Ji. cT ^» ^^. S. National Museum, Biological Survey Coll. 
Collected by T. S. Palmer and E. W. Nelson Feb. 13, 1891. (Original 
No. 432.) 



♦Named in honor of Dr. T. S. Palmer, who was in command of the 
exi>edition during my absence, and who was in charge of the party that 
visited Charleston Peak and discovered the species. 
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General characters.— Eutamias palmeri resembles Bhdormlis in size and 
in the pallid grayish color of the upper parts in winter pelage, but differs 
in having the stripes more distinct, and in other particulars. In size it 
agrees very well with typical quadrimttattis, though the body is a little 
larger and the tail a little shorter, but it differs radically from quadrivU- 
tiUus in coloration, resembling panamiidinus much more closely, though 
differing in having the upper side of the tail black, and in other respects. 
Its real affinities are with the quadriviUatua group, as shown by cranial 
characters. The ears are rather small. The dorsal stripes are short at 
both ends, except the median one, which reaches the occiput. In the 
clear gray of the neck it resembles the pigmy E. pictu^. 

Color. — Winter pelage : upper parts gray ; no fulvous on back of neck ; 
flanks suffused with pale fulvous ; light stripes hoary gray, the outer pair 
whitish ; the three dark dorsal stripes pale ferruginous, the middle one 
blackish or umber along the median line ; outer pair of dark stripes obso- 
lete ; facial stripes faintly developed, the lower (cheek) pair failing an- 
teriorly ; post auricular spots dull whitish and not well defined ; ear 
stripes distinct, the posterior dull bluish-white; the anterior dusky, 
edged along the anterior base with fulvous ; feet grayish, faintly suffused 
with fulvous. Tail : upper side black for three-fourths its length (the 
base grayish), the extreme tips of the hairs on the base and sides (except 
the terminal part which is solid black) yellowish ; under surface rufous, 
bordered with black, and edged on the sidea only. with yellowish. 
Summer pelage unknown. 

Cranial and denUd characters. — Skull slightly larger than that of qvuid- 
rivittatuSf with larger audital bullae, and larger and heavier molar teeth, 
both above and below. The lower premolar is longer and narrower an- 
teriorly tlian in quadrivittaiusy and the last lower molar is broader. 

Measurements of type sj>ecimen (taken in flesh).— Total length, 219; tail 
vertebrae, 98; hind foot, 33. Average measurements of 13 specimens 
from type locality : total length, 219.3 ; tail vertebrae, 93.4 ; hind foot, 33.3. 
General remarks. — Palmer's Chipmunk has one of the most restricted 
ranges of any known mammal, being confined to the boreal summit of 
Cliarleston Peak —a lofty isolated mountain in southern Nevada. This 
mountain is completely surrounded by arid deserts which prevent the 
spread of the si>ecie8 as effectually as an ocean. Though Eutamias palmeri 
bears points of resemblance to several species it is not closely related to 
any. Still it was evidently derived from the quadriviitatus-speciostis stock. 
The complete isolation of the mountain peak on which it lives sufficiently 
explains its peculiarities. 

Dr. Palmer has given me the following memorandum respecting the 
place where his chipmunk was obtained. He says; '* Thirteen specimens 
of this species were secured at an altitude of about 8,000 feet on the north- 
west side of Charleston Peak, where Mr. Nelson and I camped for two 
days, Feb. 12-14, 1891, in the bottom of a deep east and west cafion. At 
this time snow lay on the ground to the depth of a foot or more in the 
bottom of the cafiion and covered the upper parts of the main ridge of the 
Charleston Mountains, but on the north slope of the cafion there was little 
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or no snow. The liinber in the cation was compoped mainly of yellow 
pines {Plnus pcniderosa 8copuJ/)rum)y which fonned a belt extending at least 
1,000 feet al30ve the altitude of camp. On the north side of the cafton 
Pimis moTiophyila and Junipenis cali/ornica utahensis were the characteristic 
trees and here reach their highest altitude, owing to the effects of slope 
exposure. 

'* The chipmunks were abundant during the warm part of the day, run- 
ning along the logs and in open spaces on the sunny north side of the 
caflon. Nearly all the specimens were taken within a mile of camp. On 
the 131h of February an ascent was made of the main ridge northwest of 
Charleston Peak, but no chipmunks were seen more than 1,000 feet above 
the camp, doubtless owing to the snow and cold.*' 

Batamias dorsalis atahensis subsp. nov. Utah Cliff Chipmunk. 

Type from Ogden, Utah. No. JISS. cT a<i» Merriam Collection. Col- 
lected by Vernon Bailey Oct. 9, 1888. Original No. 289. 

General characters. — Similar to E. dorsalis, but slightly smaller and paler, 
with all of the markings less distinct, particularly the post-auricular 
patches and facial stripes ; under side of tail fulvous instead of rufous. 

Color. — Wiiiter pelage : Upper parts hoary buff, darker on the top of the 
head, which is grizzled from the admixture of rusty hairs, suffused with 
pale fulvous on the sides ; post-auricular spots small, indistinct, and pale 
buffy ; dorsal stripes nearly obsolete, the median only being noticeable 
in ordinary lights ; facial stripes distinct, but pale and pallid contrasted 
with those of typical dorsalis ; under side of tail fulvous, bordered with 
black and edged with yellowish. 

Sximmer pelage : Similar, but paler and more hoary from bleaching of 
the old hairs. In the young all of the stripes are distinct. 

Cranial cliaracters. — The skull of subspecies atahertHis differs from that of 
typical dorsalis in smaller size, conspicuously shorter rostrum, and smaller 
teeth. The length of the nasal bones is conspicuously shorter than the 
combined length of the basioccipital and basisphenoid. In E. dorsalis 
the length of the nasals etjuals or exceeds the occipital-sphenoid length. 

Measurements of type sjyedmeti (taken in flesh). — Total length, 220; tail 
vertebrai, 07 ; hind foot, 33. Ear from notch, 16 (in dry skin). Average 
of 10 specimens from type locality: total length, 223.6; tail vertebrae, 
102; hind foot, 32.9. 

Genertil remarks. — The type specimen of * Tamias dorsalis^ 
Baird * came from the Silver mines in the Mimbres or Pinos 
Altos Mountains, about the sources of the Gila River in western 
New Mexico. Mr. Clark P. Streator was sent to the type local- 
ity late in Noveml)er, 1892, and obtained 17 specimens in fresh 
winter pela^^e. The contrast between these specimens and the 
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The Chipviunks of the Genus Eutamias. 



211 



series of utahensis in corresponding pelage from the east base of 
the Wasatch Mountains in Utah is most striking. In typical 
dorsalis the post-auricular spots are white and much larger and 
more sharply defined than in utahensiJi. They are bordered below 
by chestnut, a continuation of the lower facial stripe. All of the 
facial stripes are broad, sharply defined, and highly colored. 
The under side of the tail is deep chestnut — in some specimens 
bright orange-rufous — instead of fulvous, as in ntahensis. The 
upper parts also are somewhat darker. The difference between 
summer and winter pelages seems to be much greater in dorsalis 
than in lUahensis, The two forms would undoubtedly have been 
separated before if any recent mammalogist had seen typical 
specimens of both ; but until the present series was obtained 
from the type locality the typical form was practically unknown. 
The difference in size between the two forms is marked, dorsalis 
being much the larger, as may be seen by reference to the ac- 
companying average measurements of specimens from the type 
localities of both : 

Average measuremerUs of EiJttamias dorsalis and E, dorsalis viahetisis from 
type localities (measured infle^h). 
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Eutamias dorsalis utahensis was obtained by the Death Valley 
Expedition in but a single locality, namely, the Beaverdam 
Mountains in the extreme southwestern corner of Utah, where 
several were seen in rocky places in the pifion belt at an altitude 
of 1200 to 1375 meters (4000-4500 feet). They were so shy that 
only one was secured, although Mr. Bailey and I spent several 
hours in watching the rock heaps into which they had disap- 
peared. 

Two years later (in 1893) I found the species in the so-called 
' San Francisco ' or ^ Horn Silver * Mts., between the south end 
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of Sevier I^ake and the mining camp of Frisco, in southwestern 
Utah. 

The Cliff Chipmunk (including both E. dorsnlissind subspecies 
utahensis) is restricte<i so far as known to the Upper Sonoran and 
Transition Zones along the western and southern part of the 
Great Colorado Plateau and its outliers, where it rangas from the 
foot of the Wasatch Mountains in northeastern Utah southward 
as far as the Plateau extends in Arizona, and thence easterly to 
the Mimbres in the Pinos Altos Mountains in western New 
Mexico. Apparently the range of utahensis is much more ex- 
tensive than that of the typical form, since specimens from east- 
ern Arizona are intergrades, and those from western Arizona and 
southeastern Nevada are nearly typical utahenm. 

The name *Gila Chipmunk,' commonly applied to E, dormlis 
is a glaring misnomer, since it implies that the species inhabits 
the valley of the Gila, one of the hottest and most arid of the 
torrid Ix)wer Sonoran Deserts. As a matter of fact it never 
enters this desert at all, but lives in a higher zone, under widely 
different conditions. The early use of the name Gila Chipmunk 
is due to the circumstance that the original specimen came from 
the mountains near the headwaters of the Gila River. Since the 
species always lives among rocks, and its favorite haunts are 
cafions and the faces of precipitous cliffs, the appropriate name 
C/t/f Chipmunk is here given it in place of the old misleading one. 
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Owing to unavoidable delay in the publication of my revision 
of the Pocket Gophers of the genus Thomomys, it is thought 
best to publish the following new s[)ecies at once : 

Thomomys nevadensis sp. nov.* 

Type from Austin, Nevada. No. il2is» d^ yg- ad. U. S. Nat. Mus., 
Biological Sur^^ey Coll. Collected Nov. 11, 1890, by Vernon Bailey. 
Original No. 2097. 

General cfuiracters. — Size large —largest of the genus after T. bulbivorus. 
Two color phases : pale buff and dark plumbeous slate. Skull suggesting 
that of 7'. bidhivorm; incisors curving far forward, tail of medium 
length. 

Coliyr. — Normal pelage : upper parts buff, pinkish buff, or huffy gray, 
becoming darker (sometimes dusky) on nose and around mouth ; under 
parts whitish buffy, the plumbeous under fur showing through ; fore and 
hind feet and tail whitish ; ears and small post-auricular spot dusky. 
Plumbeous pelage: uniform slate color above and helow,with irregular white 
patch on throat and inner side of cheek pouches ; fore and hind feet and 
terminal f>art of tail (irregularly) white or whitish. 

Cranial duiracters. — Skull large and heavy, only exceeded by that of T. 
l/albivornn^ which it resembles in general charact-ers except in the pecu- 
liar form of the pterygoids; zygomata widely spreading; squarely angu- 
lar, the jugals essentially parallel ; temporal ridges meeting in a low 
sagittal crest in old males ; premaxillie pushing far hack behind nasals ; 
pterygoids normal (not expanded and inflated as in bnlbimrm) ; incisors 
projecting forward, but not so far as in hulbirorus. 

Mea^urenieiils. — Type specimen: total length, 275; tail vertebrae, 90; 
hind foot, 38. 
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Thomomys augalaris sp. nov. 

Type from Los Baftos, Merced Co., California. No. 58123, J* ad. U. S. 
Nat. Mus., Biological Survey Coll. Collected Jan. 1, 1894, by J. E. Mc- 
Lelian. Orij?inal No. 418. 

General characters. — Size medium ; color grizzled fulvous, varying in in- 
tensity ; skull similar in general to that of T.fulvm, but more massive, 
and differing in several characters ; upper incisors moderately produced. 

Co/or.— Upper parts fulvous, grizzled with black tipped hairs, which 
are most numerous on middle of back ; top of nose and ears blackish ; 
under parts plumbeous strongly washed with huffy ochraceous ; fore and 
hind feet and tail whitish. 

Cranial characters. — Skull lai^ge and massive ; braincaae broad ; zygo- 
mata widely and squarely spreading ; jugals parallel ; temporal ridges 
meeting in old age; nasals emarginate posteriorly; interorbital region 
rounded; angular process of mandible expanded and produced. The 
skull of T. angularisy contrasted with that of T. fulvus, is heavier, with 
larger and more squarely spreading zygomata, more rounded interorbital 
part of frontals ; approximating temporal ridges ; larger pterygoids, much 
larger angular processes of under jaw, and more prominent incisors. 

Meamrement$,^Ty^Q specimen: total length, 257; tail vertebree, 75; 
hind foot, 32. 

Thomomyfl mazama sp. nov. 

Tijpe from Crater Lake, Mt. Mazama, Oregon. Exact locality, head of 
Anna Oreek; altitude, 6000 feet. No. 80502, ^ ad. U. S. Nat. Mus., 
Biological Survey Coll. Collected Sept. 3, 1896, by E. A. Preble. Orig- 
inal No. 1485. 

General characters. — Size rather small; color dull fulvous; similar to 
T. monticolus Allen, but somewhat darker and differing materially in 
cranial characters. 

Color. — Upi)er parts from just in front of eyes to base of tail dull ful- 
vous brown ; under parts strongly washed with fulvous ; nose, end of 
muzzle all round ; small circle round eye ; ear and post-auricular spot 
dusky; fore and hind feet and tail whitish. 

Cranial characters. — Skull rather long and slender; similar to that of T. 
monticolus Allen, but audital bullae decidedly lai-ger ; zygomata somewhat 
more spreading, and sulcus on inner side of upper incisor less marked. 

Measurements. ^Type specimen : total length, 214; tail vertebree, 71 ; 
hind foot, 27.5. Average of 3 specimens from Crater Lake : total length, 
214 ; tail vertebnc, 71 ; hind foot, 28. 

Thomomyfl quadratas sp. nov. 

Type from The Dalles, Oregon. No. 57134, c? ad. U. S. Nat. Mus., 
Biological Survey Coll. Collected Nov. 2, 1893, by C. P. Streator. Orig- 
inal No. 3359. 

General r/ianic^«.— Externally similar to T. mazama and T» nasicuSy but 
with a totally different skull. 
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Color. — Upper parts from half way between eyes and nose posteriorly to 
tail, russet fulvous; under parts dark plumbeous, washed with salmon 
fulvous; nose, muzzle all round, and ear spot dusky ; fore and hind feet 
and tail whitish, irregularly clouded with dusky. 

Cranial characters. —>^ku\\ short and broad; zygomata abruptly and 
widely spreading, with anterior-external angle nearly square and jugals 
parallel ; nasals rather short, bi*oad, squarely tnincate posteriorly, and 
early an kylosed together; temporal ridges distant, parallel; interparietal 
rather large and roughly oval ; audital bullae rather large ; upper incisors 
not sloping forward. 

Meamremenis. — Type specimen: total length, 220; tail vertebrae, 67; 
hind foot, 29. Average of 6 specimens from type locality: total lengtli, 
205; tail vertebrae, 64; hind foot, 27. 

Thomomys leacodon sp. nov. 

Tffpe from Grant Pass, Rogue River Valley, Oregon. No. JJJJJ, c? ad. 
U. S. Nat. Mus., Biological Survey Coll. Collected Dec. 17, 1891, by C. 
P. Streator. Original No. 1394. 

General characters. — Similar to T. UUiceps from Humboldt Bay, but 
smaller; under parts brighter fulvous; incisors white instead of yellow 
and sloping more strongly forward ; all the teeth much smaller. 

Ot>/or.— Upper parts from nose to tail dull fulvous brown, becoming 
brighter on sides and belly ; nose, sides of mouth, and ear spots dusky 
[no dusky ring round eye] ; fore and hind feet whitish ; tail yellowish 
buff. 

Cranial and dental characters. — Braincase broad ; zygomata widely spread- 
ing; temporal ridges parallel, distant; interparietal rather large, shield 
shaped ; skull similar to that of T. laticeps but smaller ; nasals narrower 
and more deeply notched posteriorly ; basi -occipital narrower ; incisors 
sloping far forward, their anterior faces white (sometimes slightly stained 
with pale yellow), narrower and more rounded than in laticeps. 

Measurements. — Type specimen : total length, 221 ; tail vertebrae, 68 ; 
hind foot, 29. 

Thomomys operarius sp. nov. 

Type from Keeler, Owens Lake, Inyo Co., California. No. liSIt* cf ^• 
U. S. Nat. Mus., Biological Survey Coll. Collected Nov. 29, 1890, by 
E. W. Nelson. Original No. 1. 

General characters. Size small ; color pale buffy ; fore claws very long 
and slender; cranial characters peculiar. Does not require comparison 
with any known species. 

Color. — Uniform buffy yellowish or buff gray (according to pelage) from 
end of nose to tail; post-auricular si)ots plumbeous ; under parts plum- 
beous strongly washed with white ; fore and hind feet and tail white. 

Cranial characters. — Skull short, broad, and massive, with widely and 
squarely spreading zygomata, short and broad rostnim, broad interorbital 
region, and well marked temporal ridges (1-2 mm. apart in adults). 
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MeasuretnenU. — Type specimen: total length, 228; tail vertebrae, 67; 
hind foot, 30. Average of 14 specimens from type locality: total length, 
217; tail vertebrae, fJ7 ; hind foot, 29.2. 

Thomomys alpinus sp. nov. 

Type from Mt. Whitney, High Sierra, California. Exact locality. Big 
Cottonwood Meadows (altitude, 10,000 feet', 8 miles SE. of Mt. Whitney 
I)eak. No. Jg???, J* ad. U. S. Nat. Mas., Biological Survey Coll. Col- 
lected August 6, 1891, by B. H. Dutcher. Original No. 167. 

Genertd characters. — Size rather small ; coloration dark ; similar in gen- 
eral to T. fulviiSj but fulvous tints much duller and paler ; skull smaller 
and less angular. 

Color. — Type (in pale pelage) : upper parts between sepia and drab 
brown, suffused with very pale dull fulvous brown ; nose and sides of 
mouth dusky, the dusky reaching up between eyes ; ears dusky, but with- 
out distinct post-auricular spot ; under parts plumbeous, strongly washed 
with ochraceous buflf; throat, fore feet, and tail irregularly white; hind 
feet white. There is a very much darker pelage in which the tips of the 
hairs are russet brown. 

Cranial characters. — Skull rather small, rounded ; zygomata spreading ; 
frontals broad and flat interorbi tally ; nasals rather short. The skull of 
1\ alpinus differs from that of T. fulvus in smaller size, shorter and less 
angular zygomata, shorter nasals, more smoothly rounded braincase, and 
less pronounced temporal ridges. 

Measurements. — Tyi)e specimen : total length, 228 ; tail vertebne, 67 ; 
hind foot, 30. Average of 6 specimens from type locality : total length, 
220.5; tail vertebrte, 63; hind foot, 30.2. 

. Thomomys nasicus sp. nov. 

l^ype from Farewell Bend, Des Chutes River, Oregon. No. 79815, c? ad. 
U. S. Nat. Mus., Biological Survey Coll. Collected Aug. 4, 1896, by E. A. 
Preble. Original No. 1274. 

General characters. — Similar to T. mazama^ but slightly paler, and with 
distinctive cranial characters. 

CoZor.— Upper parts from in front of eyes to tail uniform pale russet 
fulvous ; under parts dark plumbeous, strongly w^ashed with pale fulvous ; 
nose and front of muzzle pale dusky ; a dark spot around and behind ear ; 
fore and hind feet and tail whitish. 

Cranial characters. — Skull long and slender, similar to that of T. maxama, 
but rostrum longer; nasals exceedingly elongated; zygomata sloping 
strongly backward; audital bulliB very small; temporal ridges distant; 
interparietal large and transversely elongateil. 

Measurements. — Type specimen: total length, 214; tail vertebrae, 69 ; 
hind foot, 27. 
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OVIS NELSONI, A NEW MOUNTAIN SHEEP FROM THE 
DESERT REGION OF SOUTHERN CALIFORNIA. 

BY C. HART MERRIAM. 



Mountain sheep were found by the Death Valley Expedition 
in several of the desert ranges of southern California and south- 
ern Nevada, where ten specimens were secured by Mr. E. W. 
Nelson. They were killed in the northern continuation of the 
Funeral Mountains, locally known as the * Grapevine Range.' 
Compared with the well known Bighorn of the Rocky Moun- 
tains and Cascade-Sierra system, they are much paler in color, 
somewhat smaller in size, and have very much smaller molar 
teeth. Compared with Ovis stonei recently described by Dr. 
Allen, the contrast in color is even more marked ; but the pat- 
tern seems to be the same, and the darkening of the under parts 
and legs is also a character of stonei In the absence of neces- 
sary material for comparison it seems best to treat the new form 
as a full species. 

The geographic range of the southern Bighorn is unknown, 
but it is probable that all of the sheep of the semi-barren desert 
ranges of Mexico and the southern United States, from Texas to 
California, belong to the present form. 

It is a noteworthy coincidence that Mr. Nelson, who in north- 
ern Alaska discovered and named the northernmost American 
Sheep {Ov^is dalli), should also secure, in the Sonoran deserts of 
California, the southernmost representative of the group. In 
view of these facts, it seems peculiarly appropriate that the new 
sheep should perpetuate Mr. Nelson's name, which I take pleas- 
ure in bestowing upon it. 
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Ovis nelson! sp. nov. 

Type from Grapevine Mountains, on boundary between California and 
Nevada, just south of latitude SI"". No. JS||?, ? ad. U. S. Nat. Mus., 
Biological Survey Coll. Collected June 4, 1891, by E. W. Nelson. Orig- 
inal No. 942. 

General cJiaracters. — Apparently similar to Ovis utoiiei Allen in pattern of 
coloration, but much paler; rump patch small and completely divided on 
median line ; tail short and slender ; molar teeth very small. 

Co^r.— Upper parts, except rump patch, pale dingy brown ; under 
parts and legs much darker, contrasting sharply with the white areas ; 
inguinal region, hinder part of belly (narrowing to a point anteriorly 
some distance behind forelegs), inner aspect of thighs and posterior as- 
pect of fore and hind legs, white. 

Measurements (taken in flesh by collector). — Total length, 1280; tail 
vertebrse, 100 ; hind foot, 360 ; height at shoulder, 830. In the dry skin 
the rump patch measures about 190 in breadth by 150 in length (from 
apparent base of tail). 
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DESCRIPTIONS OF TWO NEW PUMAS FROM THE 
NORTHWESTERN UNITED STATES. 

BY C. HART MERRIAM. 



Fells hlppolestes sp. nov. 

Type from Wind River Mts., Wyoming (near head of Big Wind River). 
No. 57936, c? old. U. S. Nat. Mus., Biological Survey Coll. Collected 
in Noveml>er, 1892, by John Burlingham. 

Gnieral cfiaracters. — Size enormous; color reddish brown; skull and 
teeth large and massive; frontal region elevated; upper carnassial with 
well developed inner cusp. 

Color. — Upper parts dull pale rufous brown, darkest along middle of 
back and on tail ; tip of tail black ; nose to eyes grayish brown ; a pale 
patch over each eye ; outer sides of legs and feet pale dull grayish ful- 
vous ; back of ears blackish ; chin, lips (except dark patch at base of 
whiskers), throat, breast, under side of fore legs, inguinal region, and 
hinder part of belly soiled white ; under side of tail grayish white. 

CranuU and denial characters.— Contrasted with skulls of Felis concolor 
from Patagonia and Costa Rica, the skull of F. hippolestes differs in very 
much larger size (basal length 178, instead of 1(50 or less; zygomatic 
breadth 160, instead of 135 or less) ; frontal much more elevated and 
swollen ; postorbital processes broader, shorter, more swollen, and more 
decurved ;* nasals more angular (deflexed) with a pit in frontals over their 
apex ; teeth uniformly larger ; upper carnassial with well developed inner 
cusp ; lower premolars much more swollen. 

Measurements (from well made skin). — Total length, 2600 ; tail vertebrae, 
930; hind foot, 270. Cranial measurements : basal length, 178; zygomatic 
breadth, 160; palatal length (from gnathion), 93; postpalatal length 
(basion to postpalatal notch), 98 ; occi pi to-sphenoid lenarth, 65 ; breadth 
across postorbital processes, 84 ; interorbital breadth, 49. 

* In i^. coTicotor of corresponding age (rather old) from Pacuare, Costa 
Rica, the frontals are flat, with relatively long, slender, and only slightly 
decurved postorbital processes. 
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Felis hippolestes olympas subsp. no v. 

Type from Lake Ciishman, Olympic Mts., Washington. No. 77973 
C c?^ ' ?) ad. U. S. Nat. Mas., Biol. Survey Coll. Collected April 18, 1896. 
by Thomas Hayes. 

General character s.—^\m\\viTio F. hippolestes, but color very much darker f 
tail concolor to black tip (not grayish white below, as in hippoletie*) ; 
whitish areas on under parts much more restricted and less white. 

Co/or.— Upper parts dark rufous brown, darkest along middle of back 
and on tail ; tip of tail blackish ; nose to eyes dusky ; whole top and 
sides of head dark except a pale s^wt over each eye ; backs of ears black 
except posterior edge, which is grayish ; lips (except blackish patch at 
base of whiskers), chin, and anterior part of throat white ; neck dull ful- 
vous, palest below ; breast and inguinal region .soiled whitish ; underside 
of fore legs only lightly washed with whitish; tail dark all round — not 
grayish white below as in hippolestex. 

Remarks, — The type, though fully adult, is very much smaller and has 
a much smaller skull than F. hippolestes. It is marked *c?i' but possibly 
this may be an error. 

Measurements (from well made dry skin).— Total length, 2095 ; tail verte- 
brae, 775 ; hind foot, 260. Cranud measurements : basal length, 162; zygo- 
matic breadth, 127 ; palatal length (from gnathion), 76 ; postpalatal length 
(basion to postpalatal notch), 85; occipito-sphenoid length, 60; breadth 
across postorbital processes, 71 ; interorbital breadth, 39. 
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DESCRIPTIONS OF FIVE NEW RODENTS FROM THE 
'COAST REGION OF ALASKA. 

BY C. HART MERRIAM. 



Microtus sitkensifl sp. nov. 

Type from Sitka, Alaska. No. 73839, J* ad. U. s! Nat. Miis., Biological 
Survey Coll. Collected August 3, 1895, by C. P. Streator. Original No. 
4745. 

General cJtaraclers. — Similar in color and general appearance to Jf. cali- 
forniais in corresponding pelage, but somewhat darker and more reddish 
brown; belly washed witli i>ale buflfy fulvous; ears smaller; tail rather 
short, upper side black. Cranial and dental characters distinctive. 

CWor.— Upper parts uniform grizzled brown, not con8i>icuou8ly lined 
with black liairs, and with a distinct * reddish brown ' suffusion, espe- 
cially on rump and neck, which is probably peculiar to late summer 
pelage; under parts plumbeous (without white), the belly washed with 
ochraceous buff; tail sharply bicolor, black above, white l>eneath ; fore 
and hind feet and ankles dusky. 

Cranial and denial charackrs. — Skull long and narrow, very broad inter- 
orbitally ; braincase rounded (not angular) ; interparietal subtriangular 
and rather small ; zygomata not spreading ; audital buUai large and rather 
elongated (not rounded) ; incisive foramina very narrow and slit like, 
falling far short of molars; teeth as in subgenus Microtus; first lower 
molar with 3 closed loops on inner side and 2 on outer side, the anterior 
loop with no external and only 1 internal salient angle. 

Remarks.— VfhWe externally Microtus sUkensis resembles 3/. adifornicus, 
its cranial characters place it in a different group, along with the small 
M. kadiacensis. 

Measurements. — Type specimen : total length, 155 ; tail vertebne, 42 ; 
hind foot, 23. Cranial mensurem^}ils : basal length, 25 ; zygomatic breadth, 
14; palatal length, 13 [to incisorl ; interorbital constriction, 4.2. 
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Microtufl kadiacensifl gp. nov. 

lype from Kadiak Island, Alaska. No. 65827, ? ad. U. S. Nat. Mus., 
Biological Survey Coll. Collected Sept. 12, 1893, by B. J. Bretherton. 
Original No. 213. 

General characters. — Similar to M. siikeims in color and general appear- 
ance, but much smaller, somewhat paler, and under parts white instead 
of ochraceous buff; tail and ears rather short. 

Color. — Upper parts uniform grizzled pale brownish with pale dull ful- 
vous suffusion, not conspicuously lined with black hairs; under parts 
plumbeous, strongly washed with pure white ; tail sharply bicolor, dusky 
above, white beneath ; fore and hind feet grayish brown. 

Cranial and denial c/iarac^^r«.— Skull similar to that of M. sUkensiSy but 
very much smaller ; interparietal much more elongated transversely and 
narrower ; audital bullae very much smaller and narrower ; postpalatal 
pits deeper; teeth essentially as in sitkemis^ but first lower molar with 
only 2 completely closed loops on each side. 

Meamrement8.—Ty}^ specimen, measured in flesh by collector: total 
length, 141 ; tail vertebrae, 23 [probably 33] ; hind foot, 18 [probably 19 
or 20]. Cranial meamrenienis : basal length, 23.5 ; zygomatic breadth, 13.5 ; 
palatal length, 12.8; interorbital constriction, 3.8. 

Miorotufl analasoensis sp. nov. 

lype from Unalaska, Alaska. No. J5J?i» ? im- U. S. Nat. Mus., Bio- 
logical Survey Coll. Collected Aug. 13, 1891, by C. Hart Merriam. Orig- 
inal No. z. 

General characters, — Similar to M, kadiacensis, but apparently somewhat 
darker; audital bullae much shorter and more globular; front lower 
molar with two closed and two open loops on inner side, and two closed 
and no open loops on outer side. 

Color. — (Specimen immature) : Upper parts yellowish brown, darkest 
on head ; under parts plumbeous washed with whitish ; tail sharply bi- 
color, narrowly black above, broadly white below; fore and hind feet 
grayish. 

Measurements. — Type specimen (not full grown) : total length, 122; tail 
vertebrae, 28; hind foot, 19. 

liemarks. — This species, which resembles J/, ratticeps of Europe in the 
enamel pattern of the fii'st lower molar, is closely related to iV. kadiacen- 
sis, from which it may be distinguished at a glance by the much shorter 
and more globular audital bullae and the pattern of ml. 

During the single night spent at Unalaska on my return from the Seal 
Islands, I caught several of these Voles along the edges of a small pond 
on the outskirts of the Aleutian village of Iluliuk. Unfortunately, all 
but one were eaten by Havens shortly after daylight. The one secured 
had dragged the trap into the water and drowned out of reach of the 
Ravens. 
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Peromysoas sitkensis sp. nov. 

Tt/pe from Sitka, Alaska. No. 73809, c? ad. U. S. Nat. Mus., Biolog- 
ical Survey Coll. Collected July 30, 1895, by C. P. Streator. Original 
No. 4720. 

General c/tamc/frx.— Size very large — much the largest of the 8i)ecies 
occurring north of Mexico except P. cdlifornicun, from which it differs in 
so many characters as to require no comparison ; tail long; ears medium 
or rather small ; coloration dark, in summer pelage reddish brown. 

Color, — Upper parts brown, becoming russet posteriorly on back, rump, 
and sides; ring round eye (broadest in front of eye) and posterior aspetrt 
of ankles, dusky; under parts white, the plumbeous under fur showing 
through ; fore and hind feet whitish ; tail sharply bicolor, blackish above, 
broadly white below; ears dusky, narrowly edged with whitish. 

Oanwi/c/iarac</;r«.— Skull large; braincase rather flat; rostrum greatly 
elongated; pterygoid fossae unusually developed. Contrasted with the 
skull of P. californicuSf the only species which equals or exceeds it in size, 
the braincase is very much smaller and lower and the rostrum very much 
longer. The total length of the skull is greater than in califomiais, al- 
though californlcus is much the larger animal. 

MeaSiiraneiits.^Type specimen: total length, 222; tail vertebrae, 112; 
liind foot, 26. Average of 20 specimens from type locality : total length, 
218; tail vertebrie, 111.6; hind foot, 26.2. Cranial inecumremeiUs: total 
length, 31; basilar length of Hensel, 24 ; zygomatic breadth, 15; incisors 
to postpalatal notch, 13; length of nasals, 13. 

Jiemarks. — Apparently Peromyscas sUkensis is related to P. macrorhinug 
(Rhoads), from Skeena River, which latter animal I have not seen. It 
differs from P. mncrorhinus in uniformly larger size, * redder* color, and 
much longer nasal bones. 

Zapufl hadsoniufl alascensis subsp. nov. 

Type from Yakutat Bay, Alaska. No. 73584, c? ad. U. S. Nat Mus., 
Biological Survey Coll. Collected July 5, 1895, by C. P. Streator. Orig- 
inal No. 4660. 

General characters. — Similar externally to Zapus hndsonius from northern 
Minnesota, but slightly larger ; rostrum and zygomata longer ; mandible 
larger; molars heavier ; crown of last lower molar longer. 

Color. — Dorsal area well defined, grizzled dusky and yellowish ; sides 
from nose to base of tail ochraceous, conspicuously lined witli black hairs ; 
ankle dusky posteriorly ; tail sharply bicolor, grayish brown above, 
whitish beneath ; fore and hind feet soiled whitish. 

Renuirhi.—Zapus alasc^mis is much more closely related to Z. hudsonim 
of the northeastern United States and Canada than to Z. trinotatus of the 
Puget Sound region. It agrees with hudsonivs and differs from trinotatus 
in the narrow braincase, small incisive foramina, and relatively small 
under jaw. The crown of the last lower molar is longer than in either 
hudsonius or trinotatus. 

Meamrements.—Ty\^ specimen: total length, 225: tail vertebne, 139; 
hind foot, 32. Average of 4 specimens from ty|)e locality: total length, 
217.5; tail vertebne, 132; hind foot, 31.5. 
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DESCRIPTION OF A NEW FLYING SQUIRREL FROM 
FT. KLAMATH, OREGON. 

BY C. HART MERRIAM. 



Sciuropterus alpinas klamathensis subsp. nov. 

Ttjpe from Fort Klamath, Orej^on (Transition zone, altitude 4200 feet). 
No. 87310, 9 ad. U. S. Nat. Mus., Biological Survey Coll. Collected 
Jan. 11, 1897, by B. L. Cunningham. Original No. 355. 

General charaders. —SimWar to S. alpinus fidiginosnts Rhoads, but smaller ; 
tail paler above and buffy below (not clouded with dusky). Differs from 
fnligino»ijLS in having the nose and head much paler, cheeks yellowish 
white instead of bluish gray, and audital bulla? smaller. 

0)/or.— Upper parts dark drab brown, sometimes tinged with pale dull 
fulvous brown ; under parts yellowish buff, the plumbeous under fur 
showing through ; tail : upper surface like back, but somewhat darker, 
especially toward the end ; under surface uniform deep buff; nose and 
face pale ; cheeks pale yellowish gray ; top of head very pale grayish ful- 
vous ; ears decidedly paler than in true alpinus or fuliginosus. 

Cranial characters. — Contrasted with S. alpinus the skull is narrower 
posteriorly, ])articularly the braincaseand i)08terior roots of the zygomata. 
Compwired with fuliginosus the audital bullae are decidedly larger and the 
braincase is less strongly decurved posteriorly. 

Measurements. — Ty|>e specimen : total length, 329 ; tail vertebne, 138 ; 
hind foot, 38. 



62- Biol. Soc. Wash., Vol.. XI, 1897 C-i-i-^) 



^G w 1897 

YoL. XI, pp. 227-230 July 16, 1897 

PROCEEDINGS 



BIOLOGICAL SOCIETY OF WASHINGTON 



DESCRIPTIONS OF FIVE NEW SHREWS FROM MEX- 
ICO, GUATEMALA, AND COLOMBIA. 

BY C. HART MERRIAM. 

Blarina thomasi sp. nov. 

Type from Plains of Bogota, Colombia (on G. 0. Cliild*8 estate near 
City of Bogota, alt. about 9000 feet). Collected Nov. 14, 1895. Type in 
British Museum. 

General characters. — 8ize large ; coloration sooty-plumbeous. Similar to 
B. fossor^ but fore feet very much smaller and molariform teeth not exca- 
vated posteriorily. 

Color. —Sooty plumbeous, darkest on the back. 

Cranial and dental c/wi rric/^r^.— Skull and palate almost exactly as in B. 
fonsor^ but molariform teeth solid (not excavated posteriorly) and uni- 
cnspidate teeth with inner cusp behind instead of in front (on |)Ostero- 
internal instead of antero-intemal angle). 

idemarib.— For the opportunity to descril>e this very interesting shrew 
I am indebteil to Mr. Oldfield Thoma«, Curator of Mammals in the Brit- 
ish Museum, who sent me seven specimens from the ty\te locality. Here- 
tofore the genus Blarina has not been recorde<l from any point south of 
Costa Rica; hence the discovery of the present species in South America 
is of unusual interest. 

Meamirements (from dry skin). — Total length, 110; tail vertebrse, 28; 
hind foot, 14.5; skull, 21 x 10. 

Notioflorex gigas sp. nov. 

Type from Mts. at Milpillas, near San Sebastian, Jalisco, Mexico. No. 
88012, 9 ad. U. S. Nat. Mus., Biological Survey Coll. Collected March 
15, 1897, by E. W. Nelson and E. A. Goldman. Original No. 10706. 

General characters, — Similar to Notiosorex crawfordiy but very much 
larger; tail relatively as well as actually longer. 

Cotor.— Uniform slate gray, slightly darker on rump and slightly paler 
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on under parts ; belly with a faint brownish tinge ; tail concolor with 
upper and lower surfaces of body. 

Cranial and dental characters. — Skull large and massive, widely different 
from N. crawfordi and eiHMis ; braincase highly arched, as in Blarina m^x- 
icanay which it greatly resembles (see figure of skull of B. mcjicanat N. 
Am. Fauna, No. 10, pi. 1, fig. 11, Dee. 1805): constriction swollen; walls 
of anterior nares thickened ; teeth white throughout, without trace of 
color on tips ; molars swollen and crowded, not excavated posteriorly. 

Remarks. — Mr. Nelson caught 3 specimens of this fine shrew near the 
creek, just below the mouth of the canyon, at Milpillas. He says they 
were living under shelter of logs, rocks, and banks in damp places grown 
up to bushes and weeds away from the woods. 

Measuremenls (from dry skin*). — Total length, 128; tail vertebne, 45; 
hind foot, 15. Cranial memnreinenis: total length of skull, including in- 
cisors, 23 ; greatest breadth, 10.5. 

Sorex sclaterif sp. nov. 

Type from Tunibala, Chiapas, Mexico (alt, 5000 ft.). No. 75872, 9 ad. 
U. S. Nat. Mus., Department of Agriculture Coll. Collected Oct. 23, 1895, 
by E. W. Nelson and E. A. Goldman. Original No. 8567. 

General cfiaracters.—S'izc large ; tail long ; hind foot very long (16 mm.); 
color similar to S. macrodon, but ears smaller, and skull very different. 

Color. — Upper parts dusky, finely mixed with sepia brown, darkest 
over the rump ; under parts seal brown ; tail dusky ; paler below, without 
line of demarkation ; feet dusky. 

Cranial and detital characters,— SkuU large, long, and rather slender 
(20 X 9 mm.) ; rostrum, palate, and dentition (in general) much as in S. 
saiiMsurei candaliis, but poatpalatal region and braincase decidedly longer; 
inter pterygoid fossa broad and long ; first and second unicuspids subequal 
or second slightly the larger; third unicuspid, as seen from the side, de- 
cidedly larger than fourth ; as seen from below, subequal or slightly 
smaller; teeth very white, the red tips greatly reduced. 

Remarks.— Sore.v sclateri is a very peculiar species, and does not seem to 
be at all closely related to any of the other shrews known from Mexico or 
Central America. The large size of the hind foot and peculiar elongation 
of the i>ostpalatal part of the skull suffice to distinguish it from the species 
that approach it in size, while the relatively large size of the third uni- 
cuspidate tooth is distinctive. Singularly enough, in general form of skull 
and relative proportions of unicuspids «Sor^r«c/a/m resembles .S. oreopolus^ 
a small short-tailed species inhabiting the Sierra Nevada de Colima of 
Jalisco. 

Measurements. — Type specimen: total length, 126; tail vertebrae, 52; 
hind foot, 16. Average of 5 specimens from type locality : total length, 
125; tail vertebne, 53; hind foot, 16. 



* Field measurements not yet received from collector. 
t Named in honor of Dr. Philip Lutley Sclater, the distinguished Secre- 
tary of the Zoological Society of London. 
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Sorex salvini * ep. nov. 

Ti/pe from Calel, Totonieapan, Guatemala (alt, 10200 fl. - 3100 meters). 
No. 77035, 9 ad. U. S. Nat. Mas., Department of Agriculture Coll. Col- 
lected Jan. 12, 1896, by E. W. Nelson and E. A. Goldman. Original No. 
9057. 

Oeneral characterH. — Size small (about equalling ♦S'. veniralis) ; ears me- 
dium or ratber large ; tail rather short ; belly very dark, thus differing from 
all the other known small species from either Mexico or Guatemala. 

Cb/or.— Upper jmrts rich dark sepia brown, darkest over the nimp ; 
under parts seal brown ; tail faintly bicolor. 

Cranial and dental c/wirac/^*.— Skull similar to that of ventralU, but 
somewhat larger (18.5 mm. ) ; constriction of rostrum more swollen. First 
and second unicuapids subequal ; third slightly larger than fourth as seen 
from the side, but really smaller as seen from below. Molariform teeth 
moderately excavated ; larger than those of ventralis. 

Remarks. — This small shrew seems to be more nearly related to ventralis 
than to any other. It is very much darker than ventralis, both above and 
below, has a slightly longer tail, larger skull, and larger molariform teeth. 

AfeasnretnetUs. — Type specimen: total length, 104; tail vertebne, 41; 
hind foot, 13 5. Average of two specimens from type locality: total 
length, 106; tail vertebne, 42; hind foot, 13.75. 

Sorex godmani* sp. nov. 

7\/pe from Volcano Santa Maria, Quezaltenango, Guatemala (alt., 9000 
ft. =2740 meters) No. 77044, ? ad. U. S. Nat. Mus., Department of 
Agriculture Coll. Colle<^ted Jan. 28, 1896, by E. W. Nelson and E. A. 
Goldman. Original No. 9239. 

General characters. — Size rather large (hind foot nearly 15 mm.) ; tail 
long; ears conspicuous; similar to S. candatm, but color less dark and 
skull deci<ledly smaller. 

Co/or.— Upi)er parts uniform dark sepia brown with a faint chestnut 
tinge; under part^ neal brown ; tail dark all round. 

Cranial and dental characters.— f^kuW of normal shape (braincase some- 
what flattened in type sjwcimen), rather small for size of animal; first 
and second unicuspids sul)equal, third slightly smaller than fourth ; mo- 
lariform teeth rather deeply excavated posteriorly. Skull similar in 
general to that of caudatm but much smaller (18x8 mm. instead of 
19.5 X 9.5) ; molariform teeth much smaller and more deeply excavated 
posteriorly. 

Remarks. — Sorex godmani agrees with S. siizodon in color, but is lai-ger, 
has a much longer tail (55 mm. instead of 41) and very different skull and 



♦These two species are named in honor of Osbert Salvin and F. Du 
Cane Godman, the distinguished editors of the Biologia Centrali-Ameri- 
cana. Their names must ever be associated with the natural history of 
Guatemala. 
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teeth (skull more slender and delicate ; pm and m ^ and m ^ much more 
deeply excavated posteriorly ; second unicuspid not larger than first). Its 
nearest relative seems to be S. saussurel cauddtm, which differs from it in 
somewhat darker coloration, in having the tail decidedly paler l>elow, 
and in tlie cranial and dental peculiarities already de8cribe<i. 

}fe(wiremenis.— Type specimen: total length, 120; tail vertebiw, 57; 
hind foot, 15. Average of 4 specimens: total length, 122.5; tail verte- 
brae, 55; hind foot, 14.7. 

Specimens examined. — Total number, 4, from the following localities in 
Guatemala: 

Volcano Santa Maria, Quezaltenango (type locality), 3. 
Todos Santos, Huehuet^nango, 1. 
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DIAGNOSES OF NEW SPECIES OF FISHES FOUND IN 
BERING SEA. 

BY THEO. GILL and CHAS. H. TOWNSEND. 



In 1895 the junior author served as naturalist on the U. S. 
Fish Commission steamer Albatross and obtained many fishes at 
various depths. Among them were 14 species apparently hith- 
erto undescribed. Diagnoses of these are here given by permis- 
sion of Captain John J. Brice, U. S. Commissioner of Fish and 
Fisheries, and will hereafter be described at length and illus- 
trated. 

RAIID^. 

Raia roBispinis. 

Snout moderately produced, with a soft, moderately narrow rostral car- 
tilage and a blunt tip. Interorbital spat'e nearly plane. Snout with a 
number of plates having stellate bases about middle, and many smaller 
asperities, leaving only the borders of the pectorals and ventrals naked. 
Larger spines with stellate bases are interspersed between the disk and 
the pectoral rays. A row of about 26 thorn-like spines, with radiating 
ridges, extends from the interhumeral area to the dorsal fins ; two spines 
on each shoulder. One spine above antocular region, another above poet- 
ocular region, and another behind it about half the distance. 

Raia obtnsa. 

Snout not at all produced, but very bluntly rounded. Interorbital space 
narrow. Mouth small, rectilinear. Minute distant prickles on the snout, 
the anterior portion of disk and interorbital area, as well as in a broad 
median band extending on tail to dorsal and commencing at the inter- 
humeral area ; a row of scarcely enlarged acute spines above the eye ; an 
uninterrupted row of unguiform spines with smoth bases extending froip 
the interhumeral area to dorsal fin; two similar spines arm each shoulder. 

M-Bioi. Soo. Waoi.. Vol. XI, 1897 (881) 
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Raia intermpta. 

Snout moderately produced, with a soft very attenuated rostral cartilage 
and a blunt tip. Interorbital space concave. Mouth small ; the width 
equal to half preoral area. Enti re back covered with very small embedded 
spines, extending nearly uniformly over the disk and snout, leaving only 
the tip of the latter naked ; a row of compressed acutely curved, smooth 
spines along middle of back, extending from the interhumeral region 
to dorsal, but interrupted along^ the posterior half of disk, where the 
spines are absent or obsolete ; about four spines are in the anterior por- 
tion and the series recommences on a line with the emargination of the 
disk ; a single spine on each shoulder and occasionally a rudimentary 
second ; no specialized supra-orbital spines. 

NOTACANTHID^. 
Macdonaldia alta. 

D., 32 ; A. (31 to end of dorsal) 52 spines, 125 rays. 

Body comparatively high ; greatest height equal to 3J the distance be- 
tween vent and tip of snout. Pectoral fin with its root twice as far from 
upper cleft of branchial ai>erture as from the lateral line, and much nearer 
to the posterior end of operculum than to lateral line. 

Bering Sea,!Lat. N. 54*^ 54^ Long. W. 168'' 59^ (station 3604, Aug. 13, 
1895; 1401 fathoms). 

Macdonaldia longa. 

D., 33 ; A. (26 to opposite end of dorsal) 55 spines, 111 rays. 

Body comparatively slender, with the greatest height about one-fiflh 
distance between vent and tip of snout. Pectoral fin with its root three 
times as far from upper cleft of branchial aperture as from lateral line, 
and very much nearer lateral line than end of operculum. 

Bering Sea (station 3607, 1895; 900 fathoms). 

ALEPOCEPHALID/K. 

Ericara, new genus. 

Alepocephalids with small, perfectly smooth, imbricated cycloid scales, 
wide cranium, projecting snout, deeply cleft mouth, uniserial and acro- 
dout teeth on vomer and anterior portion of palatines, and dorsal and 
anal of normal extent and opposite each other. 

Ericara salmonea. 

Dorsal, 17 ; anal, 24. Maxillary extending to vertical of posterior bor- 
der of orbit. Head large: length, 8} ; depth, 5; width, 4j. 

Bering Sea, S. W. of Pribilof Islands (station 3603, 1895 ; 1771 fathoms). 

LYCODID.E. 

Lycodes digitatus. 

Body moderately elongate, its greatest height being between J and Jof 
the total length ; covered with small, entirely separated embedded scales, 
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which become nearer anteriorily and extend in advance of the dorsal fin 
as well as on the vertical fins. No specialized area of smaller scales be- 
hind base of pectorals. Pectorals scaleless. Head moderate, i in length, 
entirely naked. 

Color (in alcohol) brownish yellow sufiiised with reddish in front, varie- 
gated, darker anteriorily, with four dark longitudinal bands most distinct 
about middle of body, fading out backwards. Fins light and without 
dark margins. Head dark above and laterally, light below. Dorsal, 
101 ; ventral, 81 ; pectoral, 18. 

Bering Sea, Lat. N. 56*^ 14^ Long. W. 164° 8^ (station 3541 ; 49 fathoms). 

Lycodes concolor. 

Body rather elongated, its greatest height being less than } total length ; 
covered with very small, entirely separated embedded scales which be- 
come more distant anteriorly and extend in advance of the dorsal fin and 
scapular region, as well as on the vertical fins ; pectorals with scattered 
scales on external and internal surfaces near base. A specialized area of 
smaller scales behind base of pectoral and a naked area around upper 
axilla of pectorals. Head moderate, a fifth of total length, entirely 
naked. Color nearly uniform, only relieved by the apparently lighter 
hue of the scales and the somewhat darker margins of the fins. Dorsal, 
118; ventral, 98; pectoral, 21. 

Bering Sea, Lat. N. 55** 19^ Long. W. 168** 11^ (station 3608, Aug. 12, 
1895; 276 fathoms). 

MACRURID^. 
Macrurufl leptoras. 

Type 22 inches long. D., 14-122. A., 116. P., 20. V., 8. 

Scales deciduous and moderate, oblong or oval with reduced exposed 
surfaces ; those on the back or above the lateral line have a few (3-5) 
ridges beset with spines, but those below are mostly unarmed. Head 
one-sixth of entire length, regularly conical. Snout moderately ex- 
tfinded. Median tubercle very projecting; lateral well developed, con- 
nected by well defined ridge ; infraorbital vertical, with the ridge linear 
and near the orbit. Teeth cardiform in both jaws ; the lower teeth beset 
the outer slope of the jaw. 

Bering Sea, S. W. of Pribilof Islands (station 3604; 1401 fathoms). 

Macrurufl dorsalis. 

Type length, 26 inches. D., 15-120. A., 122. P., 21. V., 9. 

Scales deciduous and rather small, diversiform, with small exposed sur- 
faces ; near the dorsal they have about five raciiating spinigerous ridges, 
but below the lateral line these ridges are fewer and unarmed. Head a 
little more than one-sixth of the length. Snout short, projecting a con- 
siderable length beyond the eye and a little beyond the supramaxillary. 
Median tubercle very prominent ; connecting ridge is well defined ; infra- 
orbital nearly vertical, with the ridge linear and near the orbit. Teeth 
cardiform. # 

Bering Sea, S. W. of Pribilof Islands (station 3604 ; 1401 (athoms). 
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Macrorus firmisquamis. 

Type 31 inches long. D., 12-126. A., 105. P., 20. V.» 8. 

Sciiles firmly affixed, oblong or rather short, and with considerable ex- 
posed surfaces, which have 811 beqnal radiating ridges beset with numerous 
acute spinelets; the ridges vary from 3 to 8 in number. Head regularly 
convex in profile, a fifth of the entire length. Snout longer than the 
diameter of the eye. Rostral tubercles obsolete and infraorbital ridge 
rounded. Teeth biserial or triserial. This species is distinguishable from 
all its American congeners, at least, by the very firm scales. 

Bering Sea, S. W. of Pribilof Islands, 1895. 

Macrurus (Nematonarus) magnus. 

Type 43 inches long. D., 9-128. A., 121. P., 15. V., «. 

Scales moderately lai*ge, readily deciduous, decidedly oblong or long, 
with a small exjwsed surface which is beset with five to seven radiating 
unarmed ridges. Head regularly conical, less than one-fifth of the length. 
Snout rather long ; projects half its length beyond the mandible. Tuber- 
cles feebly developed, plain and continuous from 3 parallel ridges; infra- 
orbital flat, with the crest rather nearer the orbit than its lower margin ; 
its entire surface scaly. Teeth in the upper row biserial or triserial ; in 
lower jaw imperfectly biserial or uniserial. 

Bering Sea, S. W. of Pribilof Islands. 

Macrarus (Nematonams) saborbitalis. 

Type 20 inches long. D., 12-85. A., 102. P., 19. V., 11. 

Scales closely adherent and rather large, mostly short and roundish, 
with considerable exposed surfaces, having radiating ridges beset with 
weak spines. Head a little more than one-sixth of the entire length. 
Snout projects little. Median and latenil tuben^les are faintly developed ; 
infraorbital narrow, divided into two well marked areas— an upper wider, 
distinguished by the glassy tul)ercular scales, and the narrow lower, al- 
most skinny and scaleless; the ridge independently, is little marked. 
Teeth biserial in the upper jaw, robust in the outer row, very weak in the 
inner; uniserial in lower jaw and scarcely incurved. 

Bering Sea, S. W. of Pribilof Islands (station 3G03; 1771 fathoms). 

PLEURONECTID.E. 
Hippoglossoides robustus. 

Body rather high, its greatest height nearly equaling half the length 
from the snout to base of caudal. Profile decurved above the eye. Body 
thick. Scalas on head separate and rarely touch each other. Lateral 
line more arched than in allied species. Teeth of the single row mostly 
separated from each other by intervals equal to width of teeth, curved 
inward, and uniform on the sides; toward front four or h\e enlarged 
teeth, preceded by two smaller, leaving the middle toothless. In the 
lower jaw of nearly uniform size and inclining backwards. 

Bering'Sea, Lat. N. 56° 14^ Long. \V. 164° 8^ (station 3541 ; 49 fothoms). 
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ON A SMALL COLLECTION OF MAMMALS FROM 
HAMILTON INLET, LABRADOR. 

BY OUTRAM BANGS. 



In the early summer of 1895 Mr. C. H. Goldthwaite started 
for Hamilton Inlet, Labrador, to collect mammals for the Bangs' 
Collection. Upon reaching St. Johns, Newfoundland, he was 
met by the discouraging news that on account of the troubles of 
the government and the low state of its finances, there was some 
doubt as to whether its steamer would make the usual annual 
trip up the Labrador coast for the purpose of carrying 8upj)lie8 
and picking up shipwrecked fishermen and explorers. Most of 
the fishing vessels that visit Labrador in summer had already 
sailed, but after much delay and trouble he secured passage from 
Conception Bay in a belated fisherman, and finally arrived at 
Hamilton Inlet, after a long and tedious voyage. 

Here he collected from July 5 to September 9, in the immediate 
vicinity of the Hudson Bay post of Rigoulette, about eighty miles 
up Hamilton Inlet, or Grosswater Bay, as it is usually called by 
the inhabitants. I had hoped that his work would cover a larger 
area, and that he might get far enough from the post to collect 
fur-bearing and other large animals, but this proved impossible. 
The only way to make such a trip successfully would be to go 
prepared to remain throughout the winter. In summer the in- 
habitants are all busy with salmon fishing, their principal means 
of subsistence, and cannot be induced to go inland, even if this 
were practicable. The heavy growth of moss, saturated with 
moisture, into which a man sinks above the knee at every step, 

55— Biol. Soc. Wash.. Vol XI. 1897 (235) 
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makes traveling so laborious as to be nearly impossible, while 
the constant annoyance from the attacks of blood-sucking flies 
of four or five kinds becomes almost intolerable. In winter 
traveling on snow-shoes or on dog sledges is very easy. Then 
all the men go inland to their various trapping grounds and stay 
through the season, and if a collector went along with them he 
could undoubtedly reap a rich harvest. The country about 
Rigoulette is heavily wooded with a rather stunted growth of 
spruce and fir, but so near timber line is it that the tops of the 
hills are devoid of trees. In some places there were large fields 
of snow that remained unmelted throughout the entire summer. 
The country is monotonous and off'ers little diversity for trapping, 
and with the exception of the lemmings (Dlcrostonyx), which in- 
habit only the treeless tops of the hills, all the smaller mammals 
live under about the same conditions. 

In collecting small mammals anywhere one is sure to find some 
pest to interfere with trapping by eating specimens or bait, or 
both, and Hamilton Inlet was no exception to the rule. Mr. 
Goldthwaite's two principal enemies were the Labrador jay and 
the Esquimaux dog. The jays soon discovered what he was 
doing, and would follow him in a loose flock, sitting about and 
watching while he set a trap, and would then descend upon it 
and steal the bait the moment his back was turned. Often one 
of them fell a victim to the wicked little Schuyler trap, but this 
never deterred the others, and no matter how many were killed, 
there were always as many more following him. The dogs were 
even worse, for turned out in the summer to forage for them- 
selves, they hunt over the country in packs for miles in every 
direction. They feed largely on mice, lemmings, and all small 
mammals, and were very quick to find one caught in a trap. 
Several of the dogs also got into baited steel traps, and as they 
are highly prized, especially the leaders. Mr. Goldthwaite was 
requested by the owners to refrain from setting steel traps at that 
season of the year. 

Mr. Goldthwaite collected the following mammals : 

Lepufl americanas americanus Erxl. 

Abundant everywhere. A fine series of 14 young and adult examples 
has led me to take up a careful study of a large number of specimens of 
the American hare from many points in eastern North America, the re- 
sults of which will be published in a separate paper. 
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The ty|)e of Lepns amerkunm, as is well known, came from the south 
side of Hudson Strait. Hamilton Inlet is not only much sonth of this, 
but api>ear8 to have quite a different fauna, the small manmials especially 
being different from those taken at Fort Chimo by L. M. Turner. It is 
therefore probable that typical Lepiis americanus is even more extreme 
than the Hamilton Inlet series, which is at present the best working 
material available.* 

Zapus hadsoniufl (Zimmerman). 

Three specimens were caught in the damp mossy spruce woods. 

Fiber zibethica8(Linn.) 

Musk rats were very scarce about Hamilton Inlet, but were said to be 
abundant in the lakes and rivers of the interior. The one specimen col- 
lected, an adult, agrees in every way with true zibethictut of northeastern 
North America generally, and shows no approach to the insular form 
(Fiber obitcurus) found in Newfoundland. 

Dicrostonyx hadsonias (Pallas). 

Three specimens of the Hudsonian lemming were secured, all taken at 
the entrance to one hole on top of a treeless hill. A fourth was also 
trapped at the same hole, but afterwards destroyed. The lemming was 
well known to the natives, who called it * hill mouse,* and said it was 
usually abundant on all the hills. Mr. Goldthwaite worked very hard to 
get more, but the dogs had visited all suitable places and dug out the 
lemmings before he arrived, and the hole where he caught his specimens 
was the only one he could find that was occupied. 

Mr. Gerrit S. Miller, Jr., who examined these specimens at the time 
he wrote his 'Genera and 8ul)generaof Voles and lA^mminge,* tells me 
that this lemming is not like any of the old-world species. The name Mits 
hudsoniusFaWasIf apparently applies to this species, which may be briefly 
described as follows : 

Color. — Upper parts gray (about the color of a Maltese cat), somewhat 
mixed with black tipped hairs and slightly touched in places with rusty ; 
a narrow black stripe along middle of back ; long hairs covering ear, 
mixed black and rusty ; a spot of pale yellowish rust color at base of 
whiskers. Lower sides and under parts dull brownish gray, irregularly 
washed with rusty, the rust color predominating in front of arms, across 



* The Arctic Hare is said to occur at Hamilton Inlet, but Mr. Goldth- 
waite waa unable to get one. It was reported to be more abundant in 
winter than in summer. 

t Richardson (Fauna Boreali- Americana, 1829, p. 132) refers the specific 
name hudsonim to Forster. I cannot find that Forster ever gave his ani- 
mal (a mutilated specimen) a scientific name, merely styling it ' a small 
animal called a Field Mouse. Churchill River.' 
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chest, and about vent. Feet, hands, and tail dull gray, hairy. Tail with 
a long pencil nearly equaling length of tail. 
Measurements, — The three specimens measured as follows: 



No. 


Sex. 


Total length. 


Tnil vertehrfB. 


Hind foot. 


4166 


c?old. 


150 


21 


20 


4167 


c? yg. a<i- 


145 


22 


22 


4168 


cfyg- 


128 


16 


20 



Skull.— The skull of 4166, (^ old adult, measures : basal length, 28.6 ; zy- 
gomatic breadth, 19.8; mastoid breadth, 14.2; alveolar length of upper 
molar series, 7.6; incisive foramen, 5.6. That of an adult male D. lor- 
guatus from Petschora, Russia (No. 3621, collection of Gerrit S. Miller, Jr.), 
measures: basal length, 27.4; zygomatic breadth, 19; mastoid breadth, 
14; alveolar length of upper molar series, 7.4; incisive foramen, 6.8. 

These specimens are of approximably equal age, so that they furnish a 
very satisfactory basis for comparison. The skull of D. torquatm, though 
actually slightly smaller, gives the impression of greater strength and 
massiveness. This is chiefly due to its broader, less deflected rostrum and 
slightly shorter, broader brain case. While tlie width of rostmm is less 
and the deflection of doi-sal outline greater in I), hiidsonius, the rostral 
depth at the root of the zygoma is slightly greater in D. torquatus. Au- 
dital bullae in D. hudsonlus distinctly larger and less globular than in 
D. torquatus. 

Teeth. — As has recently been pointed out,* there is a minute supple- 
mental anterior internal loop in the posterior lower molar of Dicrostonyx 
hudsanius which is apparently absent in the Old World species. Other- 
wise the dentition calls for no special comment. 

Synaptomys (Mlctomys) innuitus (True). 

Only one specimen was collected. Dr. C. Hart Merriamand Mr. Gerrit 
S. Miller, Jr., have kindly compared this specimen with the tyi>e of in- 
nuitus from FortChimo, Labrador, with the following results: The Ham- 
ilton Inlet specimen is younger than the type of hmuitus, but is larger, 
the hind foot measuring 3 mm. more and the skull being actually larger; 
the tail is also longer. It is a pity that only one specimen from each 
locality is in existence, as more material from Labrador would probably 
show tiiat two well marked forms occur there, as is the case with Ev(ttomys 
and probably with Pheimcomys ungava also. The measurements of the 
specimen. No. 3972, ^ young adult, are : total length, 1 14 ; tail vertebrae, 
25; hind foot, 21. 



^ Miller, North American Fauna, No. 12, p. 39, foot-note, July 23^ 1896. 
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Microtus enixus Bangs.* 

Next to EvotomySy this species was the commonest small mammal about 
Hamilton Inlet. It was found living every- 
where, but was especially abundant along the 
banks of the brooks where a few reeds and 
grasses grew ; 80 specimens were obtained. 

It is very distinct from all other eastern voles, 
and is at once distinguished by its peculiarly 
small, weak, molar teeth. (See figure 13.) 




Evotomys proteus Bangs, f 

The Evotomys was the commonest small mam- 
mal, and was found everywhere. No less than 
99 specimens were collected. Several times 
while walking through the forest Mr. Goldth- 
waite discovered one sitting upon a spruce 
branch * like a squirrel.* I have never known 
of this arboreal habit being noticed in other 
species. The range of individual color varia- 
tion in Ecotonvjs proteus is simply astounding, 
and it seems incredible that extremes from the 
series can belong to the same species, yet any 
specimen picked out can be graded by the most delicate steps into any 
of the other extremes. The accompanying plate shows admirably a few 
of the most pronounced color phases. 

The Hamilton Inlet and Fort Chinio red-backed mice are very different, 
representing o])posite extremes in the genus. The latter, lately described 
by Vernon Bailey as Erotormjs imgava^X is a small fonn with small hind 
foot, short tail, and little ears concealed by the fur. E. proleus is a very 
large form, with heavy skull, big feet and tail, and large ears. 



Fig. 13.— a. Left upper molar 
series of Microlus pennsvl. 
vanicus (Topotype No. 2336, 
Bangs coll.) 

b. Left upper molar series of 
Microtus enixus (Topotype 
No. 3976, Bangs coll.) 



Phenacomys ungava Merriani. 

The 1() individuals of this interesting species that were caught were all 
found in one small area on the bank of a little brook, associated with 
Microtus enixtis and Erotomf/s proteiis. None were taken anywhere else. 
Mr. Miller had this series when he wrote his ' Synopsis of the Voles of the 
Genus Phenacomys,' and found that the form is much larger than true 
P. ungava. It is very possible that more specimens from Fort Chimo 
would show the Hamilton Inlet form to be worthy of separation. 



* Preliminary Description of a New Vole from Labrador, American 
Naturalist, XXX, Dec. 5, 1896, p. 1051. 

t In Vernon Bailey's Revision of the American Voles of the Genus 
Evotomys, Proc. Biol. Soc. of Washington, XI, May 13, 1897, p. 137. 

JLoc. cit., p. 130. 
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Sciuras hadsonicas hudsonlcus Krxl. 

Red squirrels were not at all common, four being all that Mr. Goldth- 
waite was able to get, though constantly on the lookout for them. 

Sorex personatas 1. Geoffroy St. Hilaire. 

This species is represented by one skull, kindly identified as S. perso- 
naluH by Mr. Gerrit S. Miller, Jr. 

It is stmnge that in all the trapping he did near Hamilton Inlet Mr. 
Goldthwaite caught but one shrew and no moles.* 

Patorius cicognani oicognani (Bonaparte). 

Mr. Goldthwaite's collection contained 2 specimens (J^ and 9, which, 
though taken at a locality so strictly Hudson ian in character, are per- 
fectly referable to the Canadian form, true cicogiiani. This wouM seem 
to indicate that typical PiUorim cicognani pushes farther north in the east 
than it does in the central part of the continent. The two specimens col- 
lected measure as follows : No. 3951, c^ adult : total length, 300 ; tail verte- 
braj, 90 ; hind foot, 43. No. 3952, 9 young adult : total length, 256 ; tail 
vertebrae, 66 ; hind foot, 31. 

Possibly another form may be found farther inland, as the spruce and 
fir forest only extends in a narrow bolt along the coast, the whole inte- 
rior being open * barren grounds,' where the conditions of life must be dif- 
ferent from those near the coast. 



EXPLANATION OF PLATE IV. 

A series of topotypes o( Evotomys proteuSf in collection of E. A. and O. 
Bangs, showing some of the color phases to which the species is subject 
(All npecimens are from Hamilton Inlet, Labrador.) 

Fig. 1, No. 4054; Fig. 2, No. 4053; Fig. 3, No. 4068; Fig. 4, No. 4088; 
Fig. 5, No. 4aS5; Fig. 6, No. 4118; Fig. 7, No. 4139. 



* One morning Mr. Goldthwaite saw seveml dogs nosing about a star- 
nosed mole [Condylura cri^tata) which they had caught but did not relish. 
One of them, however, instantly swallowed it when he tried to rescue 
it. He was unable to find any signs of this mole anywhere and secured 
no specimens. 
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A LIST OP THE GENERIC AND FAMILY NAMES OF 

RODENTS. 

BY T. S. PALMER. 



Generic names of mammals have undergone many changes in 
recent years, and in no group is this more apparent than in the 
Rodentia. Not only have new names been proposed for a host 
of new forms, but many well-known genera now appear under 
names long forgottea, but revived in obedience to the law of 
priority. Linnceus, in 1758, recognized only six genera of ro- 
dents (including Rhhioceroa!) ; Agassiz, in 1842-'46, recorded about 
220 generic names in this order, and Marschall, in 1873, added 
65 more, making a total of somewhat less than 300. The present 
list contains more than 600 (a large proportion of which are, of 
course, synonyms), comprising perhaps 15 percent of the entire 
number of generic and subgeneric names ever proposed for 
mammals. 

Recent changes in the nomenclature of the Rodentia are well 
exemplified in two important papers which have appeared dur- 
ing the past few months — one, by Mr. Oldfield Thomas, entitled 
*0n the Genera of Rodents';* the other, by Dr. E. L. Troues- 
sart, comprising part of the second edition of his * Catalogus 
Mammalium.' The former paper gives merely a list of the groups 
of living rodents which the author considers worthy of generic 
rank, together with references to the original description of each 
genus. Trouessart's Catalogue, more ambitious in its scope, is 

1 Proc. Zool. Soc. London, 1896, pp. 1012-1028. 
l^-BioL. Soc. Wash., Voj.. Xh 1897 (241) 
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intended to include all the species, living and extinct, now recog- 
nized. Even with these aids the student will often find difiiculty 
in looking up synonymy or determining the earliest name of a 
genus', for Thomas gives only about one-third of the names, while 
Trouessart does not pretend to include all the generic synonyms 
and frequently omits references. 

The present paper differs from either of those just mentioned. 
It is neither an index nor a catalogue of recognized genera, but 
merely an attempt to bring together all the names, generic and 
subgeneric, ever proposed. It is not complete in itself, inasmuch 
as it gives neither references to descriptions nor localities ; but 
the authority, date of publication, and type or included species 
under each name will throw some light on these points. In ar- 
ranging this list everything has been subordinated to convenience 
of reference. Genera and subgenera have been treated alike and 
distributed under families, while the alphabetical arrangement has 
been followed both in the sequence of higher groups and in the 
names under each family. Some difficulty has been experienced 
in properly grouping the genera, and about a dozen names have 
not been referred to any family for lack of sufficient information 
regarding their status. Thomas' classification of recent genera 
has been followed, except in the case of Lophiomyidas, which is 
given full family rank, instead of being placed as a subfamily 
under Muridse, To these 22 groups have been added 5 additional 
families of extinct rodents recognized by Zittel,^ making a total 
of 27 families. More than 200 names occur under Muridas, and 
for simplicity they have been placed under subfamilies, but this 
is the only instance in which the alphabetical arrangement of 
the family has not been followed.' 

The date is always the year of actiuil publicaliorty often very 
different from the date of apparent publication. For example, 
the description of Schizodon was published in the Proceedings of 
the Zoological Society of London for 1841, but it did not actually 
appear until March, 1842. Arctomya was described in a part of 
the fourth volume of Schreber's Saugthiere, issued in 1782, but 
the name was first published on plates accompanying this work, 
which are known to have been distributed in 1780. Sehizodon 

^ * Handbuch der Palseontologie,' IV, 1892-'93. 

' I am indebted to Mr. Thomas for looking over the genera of Muridx 
and OctodonHdie and for several suggestions as to the arrangement of the 
list. 
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is therefore quoted as 1842 and Arctomys as 1780.* Preoccupied 
names have been marked, and cross-references made to those 
proposed to replace them. A few names have become almost 
unrecognizable by reason of the changes they have undergone 
in the process of emendation. Among such may be mentioned 
the correction of Aplodoniia to Haploodus^ Piihecheir to PUhe- 
cochiruSj and Ccehgenus to Genyscoelvs.* The original spelling is 
always given, but no attempt has been made to include all 
variations, although the more important have been noted. If 
the first letter of a word has been changed, both forms have 
been inserted in the list, but other changes have been indicated 
in foot-notes. 

Each genus is followed by the type or species on which it was 
based. When no type was designated and none has been indi- 
cated by a subsequent reviser, all the species are mentioned in 
the order given in the original description. No doubt some 
errors will be detected here, for at first an attempt was made to 
determine the types for as many genera as possible. This plan 
was subsequently abandoned in favor of an enumeration of all 
the species originally mentioned, but some cases of elimination 
may have escaped correction. 

More or less lack of uniformity exists in the nomenclature of 
certain families, as, for example, in the cases of the American 
Porcupines and Chinchillas. Thomas, considering the New 
World Porcupines worthy of separation, erected the family Ere- 
ihizontidse, and Trouessart, a few months later, recognized the 
same group, but renamed it Coendidse, No less than three family 
designations for the Chinchillas are in common use — Chinchil- 
lidaSy Eriomyid^j and Lagostomyidss, Such a condition of things 
is obviously unnecessary, and can only lead to confusion. As 

* While thie paper was in press, my attention was called to Sberbom's 
announcement of the discovery of Lac^pMe's well-known * Tableau 
M^thodique' (usually quoted 1801), in the Didot edition of Buffon's 
Histoire Naturelle, Quad., vol. XIV, 1799 (Nat. Sci., XI, p. 432, Dec., 
1897). Lac^pMe'a genera AgotUiy Arvicola, CoeiidoUj Hamster , Pika, and 
Talpoides therefore date from 1799, instead of 1801, but the necessary 
corrections could only be inserted in the cases of Pika and Talpoides, 

'In explanation of this remarkable emendation the author says: ** Le 
u grec ne r^pondant pas i Tu latin, le nom de Cuvier ICodogenus'] n'est 
pas acceptable, puisqu, il renferme une faute d*orthographie ; et, pour 
faire un nom d'apparence r^llement latine, il aurait au moins fallu 
^rire Genyscoslus et non Ccclogewu,*' Liais, CUmats du Bresil, 1872, p. 537. 
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an aid in selecting the proper name in such cases and to help in 
determining questions of priority, it has seemed best to give 
under each group all the family and subfamily names based 
on genera belonging to it. Full references have also been in- 
serted, inasmuch as authors seldom indicate the place where 
such names were first published. Groups first described as full 
families and afterwards reduced to subfamilies have merely a 
reference to the original description, but those first introduced 
as subfamilies and afterwards raised to family rank have refer- 
ences to both places of publication. This part of the list has 
been limited strictly to names ending in * idss ' or * t7i«,' ihe only 
excei)tion being old designations with the closely related termina- 
tion ' ma.' Here, as elsewhere, the object has been merely to bring 
together under each family all the available names, without at^ 
tempting to discriminate between synonyms and names which 
have a claim to recognition.* 

This list is supplementary to a complete alphabetical index of 
the genera of mammals, containing full references to descriptions 
and localities, which is now almost ready for the press. The data 
relating to the Rodentia are here grouped under families and 
published in condensed form for the purpose of inviting sug- 
gestions and criticisms as to arrangement, type species, and 
grouping of genera. The list is therefore merely an experiment. 
Although the names have been brought together, much remains 
to be done in working out the synonymy of types, but such work 
properly belongs to the specialist jind the reviser of groups. 
When this has been done some examples of duplication of names 
will i)r()bably be found even more striking than the case of the 
lemmings, in which a single species (Mm toi'qtiatvs Pallas) has 
served as the basis for five or six nominal genera. 

As a help in distinguishing the names, extinct genera are 
printed in italics; an asterisk (*) indicates that the original 
description has not been seen; a dagger (t) that the name is 
preoccupied, and a double dagger (J) prefixed to a family or 
subfamily that the name is not available, either because the 
genus on which it was based is preoccupied or because it is 
antedated by some other valid name. 



* Forsyth Major has recently proposed NesomyinK for certain Old World 
mice usually classed under Cricetivx ; but as he does not jjive the limits 
of this group Thomas' classification is necessarily followed, although 
Nesomyinse may be entitled to subfamily rank as much fts the group under 
which H is plac^, 
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ANOMALURIDiB. 

Anomalurina Gbrvais, in D*0rbigny*8 Diet. Univ. d'Hist. Nat., XI, 

p. 203, 1849. 
Anomalaridas Gill, Arrangement Fam. Mamm., p. 21, Nov., 1872. 

Name, authority, and date. Type or included species. 

Anomalarus Waterhouse, 1843. Anomalurus fraseri. 
Aroasthrtui Waterhouse, 1843. . Suggested to replace Anomalurus, in 

case latter is preoccupied. 
Idiarat Matschie, 1894 Idiurus zenkeri. 

APLODONTIIDiB. 

Haploodontidas Lilubboro, Syst. Ofvereigt Gnag. D«iggdjuren, pp. 9, 

41, 1866. 
Aplodontiidas Thomas, Proc. Zool. Soc. London, 1896, p. 1015 (1897). 
Aplodontia * Richardson, 1829. . . Aplodontialeporina (=Ani8onyx rufa 

Raf.) 

BATHTERGID^I. 

Bathyergina Gervais, in D'Orbigny's Diet. Univ. d'Hist. Nat., XI, 

p. 203, 1849. 
Bathyergidas Bonaparte, Conspectus Syst. Mastozoologiee, 1850. 
Georhychinas Gill, Arrangement Fam. Mamm., p. 20, Nov., 1872. 
t Orycterideao Lesson, Nouv. Tableau R^e Animal, Mamm., p. 120, 1842. 

Name, authority, and date. Type or included species. 

Bathyergus llliger, 1811 Mus maritimus. 

CcBtomyt Gray, 1864 Bathyergus cseeutiens, B. damarensis. 

Cryptomyt Gray. 1864 Georyehus holoserieeiis. 

* FoBSor Forster (?) 

Georyohns' llliger, 1811 Mus capensis (type), M. talpinus, M. 

aspalax. 

t Heliophobius Peters, 1846 Heliophobius argenteo-cinereus. 

Heterooephalns Riippell, 1842. Heterocephalus glaber. 

Myosoalops Thomas, 1890 New name for Heliophobius Peters. 

Oryoterns Cuvier, 1829 Mus maritimus. 

Typhloryo tea Fitzinger, 1867 . . Georyehus oehraceo-cinereus, Bathy- 
ergus caecutiens. 

* Emended to Haplodon (VVagler, 1830), Aploudontia, Apludontia, 
Apluodontia, Haploodon, Haploudon, Hapludon, Haploudontia, Haplo- 
dus, Haploodus, Haploudus, and Hapludus. (See Coues, Century Diet. , 
III, p. 2712.) 

* Emended to Georhychus (Wagner, 1843). 

67— Biol. Soc Wash., Vol. XI, 1897 



246 Palmer — Generic and Family Names of Rodents. 

CASTORIDiB. 

Castoridas Gray, London Medical Repository, XV, p. 302, April 1, 1821. 
Mylagavlidx Cope, Bull. U. S. Geol. & Geog. Surv. Terr., VI, No. 2, p. 362, 
Sept. 19, 1881. 

Name, authority, and date. Type or included species. 

* Avl(tcodon Eaup, 1832 Aulacodaii typus. 

Castor Linnaeus, 1758 Castor fiber (type), C. moschatus. 

* Castoromys Pomel, 1854 ChcUicomys sigmodus, 

Chalicomys Kaup, 1832 Chalicomys jaegeri. 

Chelodus Kaup, 1832 . Chelodus typus, 

t C/i/aromy«( Meyer) Schlosser, 1884 Chulicomys eseri. 

Conodontes Laugel, 1862 Conodonles boisvUUUu 

t Conodus Gervais, 1867-^69 Emended form of Conodontes, 

Diabroticus Pomel, 1848 Diabroticus schmerUngii. 

Eucastor Leidy, 1858 (Jastor tortus. 

Mylagatdus Cope, 1878 MylagatUtts sesquipedcdis. 

Palxocastor Leidy, 1869 Steneqfiber nebrascensis. 

Palaeomys Kaup, 1832 Pcdaeomys castoroides. 

Sigmogomphius J. C. Merriam, 1896. Sigmogomphius lecontei, 

Steneofiber Geoflfroy, 1834 

Steneotherium Geoffroy, 1833 

Trogontherium G. Fischer, 1809. . Trogontherlum cuvierij T. icemeri. 

CASTOROIDIDiB. 

Castoroididss J. A. Ali.en, Mon. N. Am. Rodentia, p. 419, Aug., 1877. 
Name, authority, and date. Type or included species. 

Amblyrhiza Cope, 1868 . . Amblyrhiza inundala, 

Castoroides Foster, 1838 Castoroides ohioensis. 

t Leptomylus Cope, 1869 Misprint for Loxomylus. 

Loxomylus Cope, 1869 Loxomylus longidens. 

CAVllDJB. 

Caviadao Gray, London Medical Repository, XV, p. 304, April 1, 1821. 
Hydrocharina Gray, Thomson's Ann. Philos., XXVI, p. 341, Nov., 1825. 
Hydrochoeridao Gill, Arrangement Fam. Mammals, p. 22, Nov., 1872. 
Kerodontina Gervais, in D'Orbigny's Diet. Univ. d'Hist. Nat., XI, 
p. 204, 1849. 

Name, authority, and date. Type or included species. 

Anchymis Ameghino, 1886 Cardiodon leidyi. 

Anoema F. Cuvier, 1809 Cavia cobaya. 

? QUlodonlomys Ameghino, 1889. . CaUodoniomys vastaius. 
Capiguara Liais, 1872 New name for Hydrochoerus. (Con- 
sidered preferable by Liais because 
derived from the Indian name.) 
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CardiaOierium Amej?hino, 1883. . Cardiatherium dceringi. 

t Cardiodon Ameghino, 1885 Cardiodon marshii, C. Iddyi. (See Eu- 

cardiodon,) 

* Cardiodus Bravard, 1857 Cardiodtu wcUerhousii, C. medius, C, 

minuSf C. dt^us. 

Oardiomys Ameghino, 1885 Cardiomys cavinus. 

Cavia Pallas, 1766 . Cavia cobaya. 

Caviodon Ameghino, 1885 Oaviodon mtUtipliccUus. 

t Ceratodon Wagler, 1830 Emended form for Kerodon. 

Cerodon Wagler, 1830 Emended form for Kerodon. 

Cobaya Cuvier, 1817 Cavia cobaya. 

Controcavia Burmeister, 1885. . . . C&nlrocama matercula, 

Diocartherium Ameghino, 1888. . Diocartlieriumatistrale. 

Doliohotia Desmarest, 1819 Cavia patachonica. 

Eucardiodon Ameghino, 1891 . . . New name for Cardiodon. 

Galea Meyen, 1833 Galea musteloides. 

Hydroohaems Brisson, 1762.. . Sua hydrochoeris. 

Kerodon F. Cuvier, 1823 The ' Moco ' of Geoflfroy. 

Mara D'Orbigny, 1829 Dolichotis patagonica. 

Microcavia Gervais & Ameghino, Microcavia typus, M. robu^ta, M. inter- 
1880. media, M. dubia. 

Neoprocavia Ameghino, 1889. . . . New name for Procavia Ameghino. 

Oromys Leidy, 1 853 Oromys sesopi. 

OrihomycUra Ameghino, 1889 . . . Cavia rigens, Orthomyctera vaga, Doli- 
chotis lacunosa, Orthomyctera lata. 

Palxocatria Ameghino, 1889 Cavia impar, C. avita, Paheocavia pam- 

pom, P. minuta. 

Phugatherium, Ameghino, 1887 . . Phugatfierium catuclisticum. 

PUxochcRTUs Ameghino, 1886 Hydrochoerus paranenm. 

Prea Liais, 1872 New name for Cavia. (Preferred by 

Liais because native name.) 

Procardiaiherium Ameghino, 1885 Procardiatherium simplicidens. 
t Procavia Ameghino, 1885 Procavia mesopotamica. (See Neopro- 
cavia.) 

Soavia Blumenbach, 1802 Modified form of Cavia. 

Strata Ameghino, 1886 Strata elevata. 

CHINCHILLIDiB. 

Chinch! llidas Bennett, Proc. Zool. Soc. T/)ndon, 1833, p. 58. 
t Briomyidas Burmeister, Syst. Uebereicht Thiere BrasiL, 1, p. 188, 1854. 
{ Lagoatomidas "Bonaparte, Synopsis Vert. Syst., 1837." 
Viscachideao Lesson, Nouv. Tableau R^gne Animal, Mamm., p. 104, 
1842. 

Name, authority, and date. Type or included Bpecies. 

Briaromys Ameghino, 1889 Briaromys trouessartianus. 

Callomys D'Orbigny & Geoffroy, Callomys viscacia, Mus laniger, Cal- 
1830. lomys aureus. 
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Chinchilla Bennett, 1829 Mus laniger. 

Colposlemma Ameghino, 1891 Colpostemma ginu4jUa, 

t Epiblema Ameghino, 1886 Epiblemahtnridxda, (See Neoepiblema.) 

Uriomys Lichtenstein, 1829.... firiomys chinchilla. 

Eaphilm Ameghino, 1889 Euphilus ambrosfttiantis, E. kurtzii, 

Oyriabrus Ameghino, 1891 Gt/riabrus gliUinatus, 

Lagidiom Meyen, 1833 ... Lagidium peruanum. 

Lagostomua Brookes, 1829 Lagostomus trichodactylus. 

t Lagotis Bennett, 1833 Lagotis cuvieri. 

Megamys lyOrb. & LaurilLird, 1842 . Megamy^ patagonerms. 

Neoepiblema Ameghino, 1889 New name for Epiblema Ameghino. 

Perimys Ameghino, 1887 Perimys ertUus, P. onutlus. 

Pliolagostomus Ameghino, 1887. . Pliolagostomus notattu. 

Potamarchus Burraeister, 1885.. . Polamarchus murinus. 

Prolagostomus AmefuhinOy 1887.. Prolagostomus pusillus, P. divisuSt P. 

profltiens, P. imperialis, 

Scotaeumys Ameghino, 1887 ScoUieamys imminiUus, 

Sphssramys Ameghino, 1887 Sphferamys irruptus. 

Sphiggomys Ameghino, 1887 Sphiggomys zonatus, 

SpJiodromys Ameghino, 1887 Sphodromys scalaris. 

Strophmtephanos Ameghino, 1891. Strophostephanos ifieringii. 

Tetrastybis Ameghino, 1886 Megamys f laevigalw, 

Vizoacia^ Schinz, 1824 (?) Vizcacia pampamm. 

DAS7PROCTID2I. 

Agoatidao Gray, London Medical Repository, XV, p. 304, April 1, 1821. 
j: Chloromina Gkrvais, in D'Orbigny's Diet. Univ. d'Hist. Nat, XI, 

p. 204, 1849. 
JCcBlogenina Gervais, in D'Orbigny's Diet. Univ. d'Hiat Nat., XI^ 

p. 204, 1849. 
X CcBlogenyidas Burmeistkr, Syst. Uebers. Thiere Brasil., I, p. 227, 1864. 
Dasyporcina Gray, Thomson's Ann. Philos., XXVI, p. 341, Nov., 1825. 
Dasyprootina Gray, List Spec. Mamm. Brit. Mus., pp. xxv, 124, 1843. 
DasyprootidaB Boxapartb, Conspectus Syst. Mastozoologice, 1850. 

Name, authority, and date. Type or included species. 

Agouti Lac^pdde, 1801 Agouti paca (= Mus paca Linnaeus). 

Cloromia F. Cuvier, 1812 Includes the agoutis. 

CcBlogenus ' F. Cuvier, 1807. . . Coelogenus subniger, C. fulvus. 

Cutia Liais, 1872 New name for Dasyprocta lUiger. 

Daayprocta Illiger, 181 1 Cavia aguti, C. acuschy. 

aenyaccelaa Liais, 1872 Emended form for Coelogenus. 

Osteopera Harlan, 1825 Osteopera platycephala. 

Paoa Fischer, 1814 Paca maculata (= Cavia paca). 

Platypyga Illiger, 1811 (?) 

* Viscacia Rafinesque, 1815 (nomen nudum), Kengger, 1830. 
"Cselogenus (GriflSth, 1827); Caelogenys (Agassiz, 1846) ; Coelogenyq 
(Illiger, 1811) ; Genyscoelus (Liais. 1872). 
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DINOMTIDiB. 

Dinomjridao Alston, Proc. Zool. Soc. London, 1876, p. 96. 
Dinomys Petere, 1873 Dinomys branickii. 

DIPODID2I.1 

Dipodina Bonaparte, "Synopsis Vert. Syst, 1837." 

Dipodidas Waterhouse, Ann. & Mag. Nat. Hist., X, p. 203, Nov., 1842. 

Dipodas Gervais, in D'Orbigny's Diet. Univ. d'Hist. Nat., XI, p. 203, 

1849. 
Dipsidas Gray, London Medical Repository, XV, p. 303, April 1, 1821. 
jaerboidaB Waterhouse, Charles worth's Mag. Nat. Hist., Ill, p. 186, 

April, 1839. 
tlerboidas Gray, Thomson's Am. Philos., XXVI, p. 341, Nov., 1825. 
:( JaouUna Carus, Handbuch Zool., p. 101, 1868. 
{ Jaculidao Gill, Arrangement Fam. Mamm., p. 20, Nov., 1872. 
Sminthinas Alston, Proc. Zool. Soc. London, 1876, p. 80. 
Sminthidas Schulze, Schrift. Nat. Ver. Harz., Wemigerode, V,p. 24, 1890. 
Zapodidas Coubs, Bull. U. S. Geol. &Geog. Surv. Terr., I, 2dser., No. 
5, p. 253, 1875. 

Name, authority, and date. Type or included species. 

AUaotaga Cuvier, 1836 Dipus allactaga. 

Beloprymnas Gloger, 1841 New name for Allactaga. 

Canionlas Brisson, 1762 Dipus allactaga. 

Dipas Schreber, 1782 . . Dipus jaculus, D. sagitta, D. cafer, D. 

meridianus, D. tamaricinus. 
Baohoreute t W. L.Sclater, 1 891 . Kuchoreu tes naso. 

t Haltiout Brandt, 1844 Dipus halticus. 

Haltomyt Brandt, 1844 Dipus aegyptius, D. hirtipes, D. mac- 

rotarsus, D. mauritanicus. 

Jacnlus Erxleben, 1777 Jaculus orientalis, J. giganteus, J. tor- 

ridarum. 

t Merionet Cuvier, 1825 Dipus americanus. 

Platyoercomyt Brandt, 1844. . Dipus platyurus. 

Pygeretmat Gloger, 1841 Dipus platyurus. 

Scartnmt Gloger, 1841 4-toed species of Dipus. 

Scirtete Brandt, 1844 (?) 

Scirtetes Wagner, 1841 New name for Allactaga Cuvier. 

Soirtomyt Brandt, 1844 Alactaga tetradactylus (— Scarturus 

Gloger, 1841). 
Scirtopoda Brandt, 1844 Dipus halticus, D. aegyptius, D. hirti- 
pes, D. macrotarsus, D. mauritan- 
icus (= Halticus -h Haltomys). 

'Sminthus represents the subfamily Sminthinse, Zapus the Zapodinse, 
and the other genera belong to the Dipodina?, 
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Sminthnt Keys. & Bla8iu8,1840. Sminthus nordmanni. 

Terbaa Foreter, 1778 Yerbua tareata {= Tareiua epectrum), 

Y. sibirica, Y. capensis (= Pedetes 
cafer), Mus meridianus, Yerbua 
kangura (= Macropus giganteus) ; 
Mufl longipe8,M. jaculus, M. sagitta. 

Zapas Coues, 1875 Dipus hudsonius. 

BOCARDIDiB. 

Eocardidx Ameghino, Revista Argentina, I, Ent. 3, p. 145, Jiinio, 1891. 
Name, authority, and date. Type or included Bpecies. 

Dicardia Ameghino, 1891 Dicardia maxima^ D, modica, D. exca- 

vata, 

Eocardia Ameghino, 1887 Eocardia morUana. 

Iledymys Ameghino, 1887 Hedymys integrus. 

Phanomys Ameghino, 1887. ..... Phanomys miaius, 

Procardia Am^hino, 1891 Eocardia eliptica. 

Schistomys Ameghino, 1887 Schistomys erro. 

Tricardia Amegliino, 1891 Eocardia divisa, 

BRBTHIZONTID2I. 

JCeroolabina Gray, List Spec. Mamm. Brit. Mus., pp. xxiv, 123. 1843. 
:t Cercolabinas Gill, Arrangement Fam. Mamm., p. 22, Nov., 1872. 
I Ceroolabidas Ameghino, Enum. Sist. Mam. Fos. Patagonia Austral, 
p. 9, Die. 1887. 
ChastomyinaB Thomas, Proc. Zool. Soc. London, 1896, 1026 (1897). 
Coendida^ Tbouessart, Cat. Mamm. tarn viv. quam fose., fesc. Ill, 

p. 619, Oct., 1897. 
Brethizontina Bonaparte, Conspectus Syst. Mastozoologise, 1850. 
Brethizontidas Thomas, Proc. Zool. Soc. London, 1896, 1025 (Apr., 1897). 
I Sphingurinas Ai.8ton, Proc. Zool. Soc. London, 1876, p. 93. 
I Synetherina Gervais, in D'Orbigny's Diet. Univ. d*Hist Nat, XI, 

p. 204. 1849. 
X Synetherinao Troukssart, Cat. Mamm. Viv. et Foes. , Rongeurs, p. 182, 
1881. 

Name, authority, and date. Type or included species. 

Acaremys Ameghino, 1887 Acaremys murintis, A, mimUus, A, mir 

nutissimus. 

Ceroolabea Brandt, 1835 Ne w name for CoendouLac^pMe, 1801. 

Chastomys Gray, 1843 Hystrix subspinosus. 

Coendou^ Lac^p^de, 1801 Hystrix prehensilis. 

Bohinoprocta Gray, 1865 Erethizon rufescens. 

Bohinothrix Brookes, 1828. .. Hystrix dorsata. 

* Emended to Coendous (Temminck, 1820) ; Coendus (Illiger, 1815) ; 
Co^ndus (Rafinesque, 1815) ; Cuandu (Liais, 1872). 
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Bretbison' F. Cuvier, 1822 Hystrix dorsata. 

Hytiricops Leidy , 1858 Hystrix venxuttis, 

Onyohnra Brookes, 1828 Onychura spinosa. 

PleotroohoBrus Pictet, 1843 Plectrochoerus moricandi. 

Sciamys Ameghino» 1887 Sciamys principalis^ S. varians. 

SincBtiienis' F. Cuvier, 1822. . . Hystrix prehensilis. 

Sphiggurns* F. Cuvier, 1822. . . Sphiggurus spinosus, 

Steiromys Am^hino, 1887. . . Steiromys detenttis, S. duplicattis. 

GEOMTIDAE. 

Oeomyina Bonaparte, Conspectus Syst. Mastozoologise, 1850. 

Oeomyinas Baird, Mamm. N. Am., pp. xxx, 366, 1857. 

Geomyidas Gill, Arrans:ement Fam. Mamm., p. 21, Nov., 1872. 
t Pseudotomina Gray, Thomson's Ann. Philos., XXVI, p. 342, 1825. 
t PsendostomidaB Gbrvais, Ann. Sci. Nat., Paris, 3«8er., XX, p. 245, 1853. 

Name, authority, and date. Type or included species. 

Afloomys Lich tens tein, 1825. . . Aseomys canadensis (= Mus bursa- 

riiis). 
Cratogeomys Merriam, 1895. . . Geomys merriami. 
Diplostoma Rafinesque, 1817.. Diplostoma fusca (= Mus bursarius). 

Oeomys Rafinesque, 1817 Geomys pinetis (= Mus tuza Ord). 

Qymnoptychus Cope, 1873 Gymnoptychus chrysodon, O, nasutuSy O. 

irilophus, and O, mimUus, 

ffeliscomys Cope, 1873 Helxscomys vetus. 

Heterogbomys Merriam, 1895. Geomys hispidus. 
Maorogeomys Merriam, 1895. . Geomys heterodus. 
Orthogeomys Merriam, 1895.. . Geomys scalops. 
Oryctomys Eydoux <fe Gervais, Five subgenera : Diplostoma, Sacco- 
1836. phorus, Saccomys, Poephagomys, 

Ctenomys. 
Pappogeomys Merriam, 1895. . Geomys bulleri. 
Platy geomys Merriam, 1895. . . Greomya gymnurus. 

Psendostoma Say, 1823 Pseudostoma bursaria. 

Saooophoms Kubl, 1820 Mus bursarius. 

Thomomys Maximilian, 1839. . Thomomys rufescens. 

*7Taoana8 Rafinesque, 1815 Nomen nudum? 

Zygogeomys Merriam, 1895. . . Zygogeomys trichopus. 

* Emended to Erethison ( Waterhouse, 1839); Eretison (McMurtrie,1831); 
Eretizon (Cuvier, 1825) ; Erythizon (Alston, 1876). 

'Emended to Sinetheres (Agassiz, 1842); Sinoetherus (Cuvier, 1825); 
Synsetberes (Gervais, 1859) ; Synetheres (G. Cuvier, 1829) ; Syncetheres 
(Lund, 1839). 

'Emended to Sphingurus (Waterhouse, 1848) ; Spiggurus (Gray, 1847) j 
Spigurus (Swainson, 1835) . 
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GLIRIDiB.i 

Ollridae Thomas, Proc. Zool. Soc. London, 1896, 1016 (1897). 
X Myosidae Gray, London Medical Repository, XV, p. 303, April 1, 1821- 
XMjoiLidm Waterhoubb, Charlesworth's Mag. Nat. Hist., Ill, p. 184, 
April, 1839. 

PlataoanthomyinaB Alston, Proc. Zool. Soc London, 1876, p. 81. 

Name, authority, and date. Type or included Bpecies. 

Bifa Lataste, 1885. Bifa lerotina. 

Brachymys Meyer, 1847. New name for Micromys Meyer, 1846. 

Ca?nomy« (Bravard MS.) Lydek- Cxnomys typus (=^ Myoxvi^ murinut), 

ker, 1885. 
Claviglis Jentink, 1888. Claviglis crassicaudatus. 

Eliomys Wagner, 1843. Myoxus melanurus. 

Glis Brisson, 1762. Sciunis glis. 

Graphinrus F. Cuvier, 1838. Graphiurus capensis. 
*t ^icromy« Meyer, 1846. Micromys omatus. (See Brachymys,) 

MuBcardinas Kaup, 1829. Myoxus moscardinus. 

Myoxus Schreber, 1782. Myoxus glis, M. dryas, M. nitela, M. 

muscardinus. 
Platacan thorny 8 Blyth, 1859. Platacan thorn ys lasiurus. 
Typhlomys Milne Edwards, 1877. Typhlomys cinereus. 

HETEROMTIDiB. 

Dipodomyna Gervais, Ann. Sci. Nat., Paris, 3*"'«ser., XX, p. 245, 1853. 

Dipodomyin as Coles, Proc. Acad. Nat. Sci. Phila., 1875, p. 277. 

Heteromyina Gray, Proc. Zool. Soc. London, 1868, p. 201. 

HeteromyinaB Alston, Proc. Zool. Soc. London, 1876, p. 88. 

Heteromyidee Allen, Bull. Am. Mus. Nat. Hist. N.Y., V, p. 233, Sept 
21, 1893. 

Perognathidinae Coues, Proc. Acad. Nat Sci. Phila., 1875, pp. 277-278. 
X Saccomyna Gray, List Spec. Mamm. Brit. Mus., pp. xxiv, 120, 1843. 
X Saccomyidae Baird, Mamm. N. Am., pp. xxx, 365, 1857. 
Name, authority, and date. Type or included species. 

Abromys Gray, 1868 Abromys lordi. 

Chaetodipus Merriam, 1889 Perognathus spinatus. 

Cricetodipus Peale, 1848 Cricetodipus parvus. 

Dasynotus Wagler, 1830 Mus anomalus. 

Dipodomys Gray, 1841 Dipodomys phillipii 

Dipodops Merriam, 1890 Dipodomys agilis. 

? Entopiychus Cope, 1878 ErUoptychus cavifrons, E, planifrons, 

E. crassiramis, 

Heteromys Desmarest, 1817. . . Mus anomalus. 

Maorooolus Wagner, 1844 Macrocolus halticus. 

* Platacanthomys and Typhlomys belong to the Platacanthomyinse, the 
others to the Glirinae. 
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Microdipodops Merriam, 1891. Microdipodops megacephalus. 

Otognosis Coues, 1875 Otognosis longimerabris. 

Perodipns Fitzinger, 1867 Dipodomys agiiis. 

Perognathns Maximilian, 1839. Ferognathus fasciatus. 

Pleurolicus Cope, 1878 Pleurolicua 8ulcifr(yn^, 

Sacoomys F. Cuvier, 1823 Saccomys anthophilus. 

H7STRICIDAE. 

HistrioidaB Gray, London Med. Repository, XV, p. 304, April I, 1821. 
Hystrizideae Lesson, Nouv. Tableau Rtigne Animal, Mamm., p. 96, 1842. 

Name, authority, and date. Type or included Hpecies. 

Aoantheriam Gray, 1847 Acanthion javanicum, A. flemingii. 

Acanthion Cuvier, 1822 Acanthion javanicum. 

Aoanthoohoerus Gray, 1866. . . Acanthochoems bartlettii, A. grotei. 

Atherurns F. Cuvier, 1829 Hystrix fasciculata. 

» Buoritus G. Fischer, 1817 (?) 

Hystricotherium Croizet, 1853 . . . Hyslrijc refossa, 

Hystrix Linnaeus, 1758 Hystrix cristata, H. prehensilis, H. 

dorsata, H. macroura, H. brachyura. 

Lamprodon Wagner, 1848 Lamprodatiprimigenitis. 

CSdooephalua Gray, 1866 Acanthion cuvieri. 

* Oreomys Ayraard, 1854 Oreomys daveris. 

Trichys Giinther, 1876 Trichys lipura. 

ISCHTROMTIDiB. 

lachyromyidss Alston, Proc. Zool. Soc. London, 1876, pp. 67, 78. 
Name, authority, and dnte* Type or included species. 

CoUmomya Marsh, 1872 Colonomys celer. 

Cototaxia Cope, 1873 Colotaxis cristalxis, 

Ischyromys Leidy, 1856 Ischyramys typus, 

? Mysops Leidy, 1871 My sops minimus. 

Paramys Leidy, Nov. 28, 1871 . . Paramys delicatuSy P. delicaiior, P. deli- 

caiissimus, 

Pseiidolomus Cope, 1872 Pseudotomus hians, 

Sduravus Marsh, June 21, 1871. Sciuravas nilidus, S. undaiis. 

1 Sciuromys Schlosser, 1884 ... JSciurotnys myluxL 

SyUophodm Cope, 1881 New name for Mysops Leidy, 1871 

(erroneously said to be preoccupied). 

Taxymys Marsh, 1872 Taxymys lucaris, 

TUiomysMATsh, 1872 TiUomys seriex, T, parvus, 

LEPORIDiB. 

Lagidee Schulzk, Helios, XIV, p. 82, 1897. 

Iieporidee Gray, London Medical Repository, XV, p. 304, April 1, 1821. 
Lepnaidce Gbrvais, Ann. Sci. Nat, 3'»« ser., XX, p. 246, 1853. 
58— Biol. Soo. Wash.. Vou XI. 1897 
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Name, authority, and date. Type or included species. 

Caprolagus Blyth, 1845 Lepu8 hispidus. 

Cliionobates Kaup, 1829 Lepus variabilis, L. borealis. 

t Cunloulus Gloger, 1841 Lepus cuniculus. 

Bulagos Gray,* 1867 Lepus inediterraneus, L. judsese. 

t Hydrolagas Gray, 1867 Lepus aquaticus (type), L. palustris. 

(See Limnolaj?us). 

Lagopsis Rafinesque, 1815 Noinen nudum. 

♦ Lagos Brookes, 1828 Lepus arcticus. 

Lagotherium Croizet, 1853 Lepm issiodorenm^ L. nescfiersensis, 

Lepus Linnieus, 1758 Lepus timidus, L. cuniculus, L. capen- 

sis, L. brasiliensis. 

Limnolagas Mearns, 1897 New name for Hydrolagus Gray, 1867. 

Maorotolagns Mearns, 1895. . . Lepus alleni. 

Miorolagus Trouessart, 1897 . . . I^pus cinerascens. 

Oiyctolagus LiUjeborg, 1873. . . Lepus cuniculus. 

Palaeolagus Leidy, 1856 Palaeolagus haydeni. 

Panolax CJope, 1874 Panolax mnctxfidei. 

Priiolherium Cope, 1871 Praofherium pcdatinum. 

Romerolagas Merriam, 1896. . . Romerolagus nelson! . 

Sylvilagus Gray, 1867. Lepus nanus (= L. americanus), L. ar- 

temisia (= L. nuttalli), L. bachmaiii. 

Tapeti Gray, 1867 Lepus brasiliensis. 

T}rkium Cope, 1873 Tridum avunculus, T, leporinum, T. 

paniense. 

LOPHIOMTIDiB. 

Lophiomyidee Gill, Arrangement Fam. Mamm., p. 20, Nov., 1872. 
Lophiomys Milne Edwards, Feb. 6, 1867. Lophiomys imhausii. 
Phraotomys Peters, Feb., 1867 Phractomys aethiopicus. 

MURIDiB. 

CRICETIN^. 

Crioetina Gray, Thomson's Ann. Philos., XXVI, p. 342, Nov., 1825. 
Cricetinae Alston, Proc. Zool. Soc. London, 1876, p. 82. 
CrioeUdae Zittkl, Handbuch d. Palseontologie, IV, 2*« Lief., p. 534, 1893. 
Hesperomyidas Ambohixo, Mam. F6s., in Actas Acad. Nac. Ciencias, 

C6rdoba, VI, p. 109, 1889. 
Nesomyinae Forsyth Major, Proc. Zool. Soc. London, 1897, p. 718. 
SigmodontinaB Thomas, Proc. Zool. Soc. London, 1896, 1019 (1897). 
Name, authority, and date. Type or included species. 

Abrothrix Waterhouse, 1837.. . Mus (Abrothrix) longipilis. 

Acromys (* Wagner') Trouessart, 1881. Synonym of Drymomys. 

Akodon Meyen, 1833 Akodon boliviense. 

Baiomys True, 1894 Hesperomys taylori. 
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Blarinomys Thomas, 1896 Oxymycterus breviceps. 

Brachytarsomys Gunther, 1875 Brachy tarsomys albicauda. 
Braohyuromys Foray th Major, 1896. Brachyuromys ramirohitra. 
t Calomys Water house, 1837. . . . Mus (Calomys) bisulcatus. 

Chilomys Thomas, 1897 Oryzomys instans. 

Cricetodon Lartet, 1851 Oricetodon samaniensiSf C. medium , C, 

minus. 

Cricetulus Edwards, 1867 Cricetulus griseus. 

Crioetus Zimmermaiin, 1777. . . Le Hamster. 

Decticus Aymard, 1853 Dedicus antiqum. 

Deilemys iSausstire, 1860 Hesperomys toltecus. 

Drymomys Tschudi, 1844 Drymomys parvulus. 

Bligmodontia ^ F.Cuvier, 1837. Eligmodontia typus. 

Eliums Edwards 1885 Eliurus myoxinus. 

? Eomys Sclilosser, 1884 Eomys ziUeli. 

Eumys Leidy, 1856 Eumys elegans. 

Eaneomys Coues, 1874 Reithrodon chinchilloides. 

Gymnnromys Forsyth Major, 1896 Gymnuromys roberti. 

Habrothriz Wagner, 1843 Emended form for Abrothrix. 

Hallomys Jentink, 1879 Hallomys audeberti. 

Hamster Lac^p^e, 1801 Hamster nigricans. 

Heligmodontia Agassiz, 1846. . Emended form for Eligmodontia. 

Hesperomys Waterhouse, 1839. Mus bimaculatus. 

Holoohilomys ('Brandt^) Pe- Mus aquaticus, M. squamipes (modi- 

ters, 1861. fied form of Holochilus). 

Holochilus Brandt, 1835 Mus (Holochilus) leucogaster, M. an- 

guya. 
Hypogeomys Grandidier, 1869. Hypogeomys antimena. 
Ichthyomys Thomas, 1893 Ichthyomys stolzmanni. 

* Lithomys Meyer, 1846 LUhomys parvulus. 

Megaiomys Trouessart, 1881. . . Mus pilorides. 

*iMicromys Aymard, 1848 Micromys minuius. (See Myotherium.) 

* Myarion Pomel, 1854 Myarion aniiqutan, Af. musdUoides, M, 

minutuirit M. anguslidens. 

Myotherium Aymard, 1853 New name for Micromys Aymard, 1848. 

Myoxomys Tomes, 1861 Hesperomys (Myoxomys) salvinii. 

Mystromys Wagner, 1841 Mystromys albipes. 

Necromys Ameghino, 1889 Necromys conifer. 

Nectomys Peters, 1861 Mus squamipes, Nectomys apicalis. 

t Neomys Gray, 1873 Neomys panamensis. 

Neotomys Thomas, 1894 Neotomys ebriosus. 

Nesomys Peters, 1870 Nesomys rufus. 

Notiomys Thomas, 1890 Hesperomys (Notiomys) edwardsii. 

Nyctomys Saussure, 1860 Hesperomys sumichrasti. 

Ochetodon C^ues, 1874 Mus humilis. 

* Emended to Eligmodon (Thomas, 1896), EUmodon (Fitzinger, 1867), and 
Heligmodontia (Agassiz, 1846). 
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Onyohomys Baird, 1857 Hypudaeus leucogaster. 

* ?Orycteromy« Pictet, 1842 (?) 

Oryzomys Baird, 1857 Mus palustris. 

Oxymyctems Waterhouse, 1837 Mus (Oxyniycterua) nasutus. 
* Pelamys Jourdan, 1867 (?) Pelamys remifer. 

PeromysouB Gloger, 1841 Peromyscus arboreus (= Cricetus my- 

oides). 

Phyllotis Waterhouse, 1837 Mus (Phyllotis) darwini. 

Reithrodoi\' Waterhouse, 1837. Reithrodon typicus, R. cuniculoi'dee. 

ReithrodontomysGiglioH, 1873 Reithrodon from North America. 

Rhipidomys Tschudi, 1844 Hesperomys leucodactylus. 

Soapteromys Waterhouse, 1837 Mus (Scapteromys) tumidus. 

Sigmodon Say & Ord, 1825 Sigmodon hispidum. 

Sigmodontomys J. A. Allen, 1897. Sigmodon tomys al&ri. 

Sitomys Fitzinger, 1867 Cricetus myoides. 

Thomasomys Coues, 1884 Hesperomys cinereus. 

Trinodontomys Rhoads, 1894. Sitomys insolatus. 

Tylomys Peters, 1866 Hesperomys (Tylomys) nudicaudus. 

VesperimuB Coues, 1874. Hesperomys (Vesperimus) leucopus. 

Vesperomys (' Coues *) Alston, 1880. Modified form of Vesperimus. 

Zygodontomys J. A. Allen, 1897 Oryzomys cherriei. 

DENDROMYIN/C. 

Dendromyince Alston, Proc. Zool. Soc. London, 1876, p. 82. 
Deomyinae Lydekkrr, in Flower & Lydekker's Mamm., Living & Ex- 
tinct, p. 473, 1891. 

Name, authority, and date. Type or included species. 

Dendromns A. Smith, 1829 Dendromus typus. 

Deomys Thomas, 1888 Deom5's ferrugineus. 

Iieimacomys' Matschie, 1893.. I^imacomys biittneri. 

Malacothriz Wagner, 1843 New name for Otomys Smith, 1834. 

t Otomys Smith, 1834 Otomys typicus, O. albicaudatus. 

Steatomys Peters, 1846.. Steatomys pratensis. 

QERBILLIN/C. 

GerbilUna Gray, Thomson's Ann. Philos., XXVI, p. 342, Nov., 1825. 
OerblllldaB De Kay, Nat. Hist. New York, Zool., pt. I, pp. xv, 70, 1842. 
Name, authority, and date. Type or included species. 

Amphiaulacomys Lataste, 1882. Rhombomys pallidus. 

Dipodillus Lataste, 1881 Gerbillus simoni. 

Bndecapleura Lataste, 1882. . . Gerbillus garamantis. 

Gerbillus Desmarest, 1804 Gerbillus aegyptius, G. canadensis, 

G. pyramidum. 
Hendeoapleura Thomas, 1883.. Emended form for Endecapleura. 

* Emended to Rhithrodon (Lydekker, 1891), Rithrodon (Aa^assiz, 1846). 
'Emended to Limacomys (Lydekker, 1894). 
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Meriones Illiger, 1811 Dipus tamaricinus, D. meridianus. 

Paohyuromys Lataste, 1880. . . Pachyuromys duprasi. 
Psammomys Cretzschmar, 1828. Psammoniys obesus. 

Rhombomys Wagner, 1841 Rhombomys palHdus. 

Tatera Lataste, 1882 Gerbillus indicus. 

HYDROMYIN/C. 

Hydromyina Gkay, Thomson's Ann. Philos., XXVI, p. 341, Nov., 1825. 
Hydromyinas Aijston, Proc. Zool. Soc. London, 1876, p. 80. 
Hydromysidece Lbsson, Nouv. Tabl. R^gne Animal, Mamm., p. 125, 1842. 
Name, authority, and date. Type or included ftpecies. 

Chrotomys Thomas, 1895. . . . Chrotomys whiteheadi. 

Hydromys Geoflfroy, 1805 Mus coypus, Hydromys chrysogaster, 

H. leucogaster. 
Xeromys Thomas, 1889 . Xeromys myoides. 

MICROTI Ny€. 

t ArvlcoUdaB Gray, London Med. Repository, XV, p. 303, April 1, 1821. 
I EUobiinae ^ Gill, Arrangement Fam. Mamm., p. 20, Nov., 1872. 

Lemnina Gray, Thomson's Ann. Philos., XXVI, p. 342, Nov., 1825. 

Microtinae Rhoads, Am. Nat., XXIX, p. 940, Oct., 1895. 
Miller, N. Am. Fauna, No. 12, p. 8, July, 1896. 
tOndatrina Gray, Thomson's Ann. Philos., XXVI, p. 341, Nov., 1825. 

Name, authority, and date. Type or included species. 

Agrioola Blasius, 1857 Arvicola agrestis. 

Altioola Blanford, 1881 Arvicola stoliczkanus. 

Alvioeola Blainville, 1817 * I^ genre campagnol.* (Misprint for 

Arvicola?) 
Ammomys Bonaparte, 1831 . . . New name for Psammomys Le Conte. 

Aruxpiogonla Cope, 1871 Arvicola hiatidens. 

Anteliomys Miller, 1896 Microtus chinensis. 

Arvicola Lac^p^de, 1801 Mus amphibius (= M. terrestris Linn.) 

Anlacomys Rhoads, 1894 . ... Aulacomys arvicoloides. 
Bicunedens Hodgson, 1863. . . . Bicunedens perfuscus (nomen nudum 

= Neodon sikimensis). 

Borioikon Poliakoflf, 1881 Myodes torquatus. 

Braohyurus Fischer, 1813 Musarvalis, M. rutilus, M. amphibius, 

M. lemmus, M. torquatus, M. allia- 

rius, Brachyurus blumenbachii, B. 

fulvus, B. niloticus. 

Bramus Pomel, 1892 Bramtis barbarus. 

t Campicola Schulze, 1890 Arvicola arvalis, A. subterraneus, A. 

campestris. 
Chilotns Baird, 1857 . . Arvicola oregoni. 

* Preoccupied by Ellobiinse, a subfamily of MoUusks. See Adams, Gren. 
Recent Moll., II, p. 237, 1858. 
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*ChthonoergasNordmann,l839. Mus niurinus (= M. talpinus Pallas). 

t Cuniculus Wagler, 1830 Mus lemnius, M. torquatus (type), M. 

aspalax. (See Borioikon, Dicrosto- 
nyx, Misothermus, Tylonyx.) 

Diorostonyz Gloger, 1841 Mus hudsonius? 

t EUobins Fischer, 1814 Mus talpinus (type), Ellobiufl zocor 

(= Mus aspalax), Mus capengis, M. 
hudsonius. 

Eothenomys Miller, 1896 Microtns melanogaster. 

Bremiomys Poliakoff, 1881 . . . Georychus luteus, Muslaji^rus (type). 

Bvotomys CJoues, 1874 Mus rutilus. 

Fiber Cuvier, 18(X) Castor zibethicus. 

^fGlareolas Oken, 1816 Mus arvalis, M. oampestris? 

Herniotomy^ S61ye-Long- Arvicola fulvus (= A. arvalis), A. am- 
champs, 1836. phibius (=A. terrestris). 

Hyperacrius Miller, 1896 Micro tus fertilis. 

Hypudaens lUiger, 1811 Muslemmus, M. amphibius (= M. ter- 
restris), M. arvalis. 

Isodelta Cope, 1871 Arvkola speothen, 

Lagums Gloger, 1841 Lagurus migratorius (= Mas lagunis 

Pall. ?) 
Lasiopodomys Lataste, 1887.. Arvicola brandti. 
Lemmomys Lesson, 1842 Mus talpinus. 

* Lemmas Link, 1795 Mus socialis, M. lagurus, M. lemmus 

(type), M. torquatus, M, glareolus, 
M. hudsonius. 

Microtas Schrank, 1798 Mus terrestris (= M. arvalis Pall., 

type), M. amphibius (= M. terres- 
tris Linn.), M. gregarius (=M. ar- 
valis Pall. ?) 
t Micrurus Forsyth Major, 1876. Arvicola nebrodensis. 

Mictomys True, 1894 Mictomys innuitus. 

Misothermus Hensel, 1855 Myodes torquatus. 

Mussascus Oken, 1816 Ondatra americana (= Castor zibethi- 
cus). 

Mynomes * Rafinesque, 1817 . . . Mynomes pratensis (= Arvicola penn- 

sylvanicus). 

[Myocastor Kerr, 1792 Mus Myocaster coypus (type), MusM. 

zibethicus. (See Octodontidse.)] 

Myodes Pallas, 1811 Mus lemmus, M. torquatus, M. lagu- 
rus, M. oeconomus, M. arvalis, M. 
saxatilis, M. gregalis, M. socialis, 
M. alliarius, M. rutilus. 

* Myolemmus Pomel, 1854 Myolemmus ambiguus. 

Neodon Hodgson, 1849 Neodon sikimensis. 

Neofiber True, 1884 Neofiber alleni. 

1 Emended to Myonomes (CJoues, X874). 
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Oohetomys Fitzinger, 1867 Mus amphibius, Hypudteus pertinax, 

Arvicola destructor, Mus terrestris, 
Hypudseus nageri, Arvicola monti- 
cola, A. americanus. 

* Ondatra Link, 1795 Ondatra coypus, O. zibethicus. 

t Paludioola Blasius, 1857 Arvicola amphibius (= A. terrestris), 

A. nivalis, A. ratticeps. 
Pedomys Baird, 1857 Arvicola austerus. 

* Phaiomys Blyth, 1863 Phaiomys leucunis (= Microtusblythi 

Blan.) 
Phenaoomys Merriam, 1889. . . Phenacomys intermedins. 

Pinemys Lesson, 1836 Psammomys pinetorum. 

Pitymys McMurtrie, 1831 New name for Psammomys Le Conte. 

t Pratioola Fatio, 1867 Arvicola amphibius (= A. terrestris), 

A. nivalis, A. arvalis, A. ratticeps, 
A. campestris. 

t Psammomys Le Conte, 1830 Psammomys pinetorum. (See Am- 

momys, Pinemys, Pitymys.) 

♦Simotes Fischer, 1829 (?) (?) 

t Sylvicola Fatio, 1867 Arvicola agrestis. 

Synaptomys Baird, 1857 Synaptomys cooperi. 

t Terrioola Fatio, 1867 Arvicola subterraneus, A. savii. 

Tetramerodon Rhoads, 1894. . . Arvicola tetramerus. 
Tylonyz Schulze, 1897 Mus torquatus. 

MURINyC. 

Muridae Gray, London Medical Repository, XV, p. 303, April 1, 1821. 
Musideae Lbhson, Nouv. Tableau R^gne Animal, Mamm., p. 134, 1842. 
Name, aathority, and dat«. Type or included species. 

Aoanthomys Lesson, 1842 Mus setifer, M. alexandrinus, Acan- 

thomys perchal, Mus platythrix, M. 
hispid us.' 
t Acanthomys Gray, 1867 Acanthomys leucopus. 

Aoomys Geoffroy, 1838 Mus cahirinus. 

Aoosminthos Gloger, 1841 Mus cahirinus, M. dimidiatus. 

Apodemns Kaup, 1829 Mus agrarius. 

Arvioanthis Lesson, 1842 Lemmus niloticus. 

Bandioota Gray, 1873 Bandicota gigantea. 

Batomys Thomas, 1895 Batomys grantii. 

Carpomys Thomas, 1895 Carpomys melanurus. 

Chiropodomys Peters, 1868... Chiro^'Odomys penicillatus. 

Chiruromys Thomas, 1888 Chiruromys forbesi. 

Coniloms Ogilby, 1838 Conilurus destructor. 

Crateromys Thomas, 1895 PhlcBomys schmienbergi. 

Craurothrix Thomas, 1895 New name for Echiothrix Gray, 1867. 

Crioetomys Waterhouse, 1840. Cricetomys gambianus. 

Dassrmys Peters, 1875 Dasymys gueinzii. 
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t Echiothriz> Gray, 1867.* Echiothrix leucura. (SeeCraurothrix.) 

? Elomys Aymard. 1848 Elornys priscus. 

Bpimys Trouessart, 1881 * Gyninomys et Acanthomys p. Gray, 

1867* (57 species, including Mas 
caraco, decumanus, ratios, etc.)* 

Enchaetomys Fitzin^er, 1867. . Mus palmarum, M. novarte, M. setifer, 

M. perchal, M. kok, M. hardwickii, 
M. rufescens, M. ellioti, M. lepidus, 
M. vittatus, M. pumilio, M. pardu- 
leus, M. zebra, Rattus donovani. 

Golunda Gray, 1837 Golunda ellioti, G. meltada, Mas bar- 

bara. 

Gymnomys Gray, 1867 Mus (Gymnomys) celebensis. 

Hapalomys Blyth, 1859 H^palomys longicaudatus. 

t Hapalotis Lichtenstein, 1829. . . Hapalotis albipes. 

Heliomys Gray, 1873 Heliomys jeudei. 

Isomys Sundevall, 1842 Mus variegatus (=Lemmu8 niloticus). 

t Laaiomys Peters, 1866. Lasiomys afer. (See Lopburomys.) 

Iieggada Gray, 1837 Leggada booduga, Mus platythrix. 

Lemniscomys Trouessart, 1881. Mus barbarus, pulchellus, zebra, line- 

atus, lineato-affinis, pumilio, trivir- 
gatus, dorsalis, univittatus. 

t Lophiomys Dep^ret, 1890 Lophiomys pyrmaicus, (See TrUopho- 

mys). 

Lophuromys Peters, 1874 New name for Lasiomys Peters, 1866. 

Malacomys Edwards, 1877. . . . Malacomys longipes. 

Mastacomys Tbomas, 1882 Mastacomys fuscus. 

Mioromys Dehne, 1841 . . Micromys agilis. 

Marinas Rafinesque, 1815 Nomen nudum. 

Mus Linnaeus, 1758 Mus porcellus, M. leporinus, M. lem- 

mus, M. marmota, M. monax, M. 
cricetus, M. terrestris, M. ampbib- 
ins, M. rattus, M. musculus, M.avel- 
lanarius, M. sylvaticus, M. striatus, 
M. longipes, M. jaculue, M. volans. 

Mascalas Rafinesque, 1814 Musculus fnigivorus, M. dichrums. 

(Modified form, proposed to super- 
cede Mus). 

Nannomys Peters, 1876 Mus (Nannomys) setulosus. 

Nesokia Gray, 1842 Mus hardwickii. 

Notomys Lesson, 1842 Dipus mitchellii. 

Pelomys Peters, 1852. Mus (Pelomys) fallax. 

Pitheoheir' Cuvier, 1838 Pithecheir melanurus. 

Pogonomys Edwards, 1877 Mus (Pogonomys) macrourus. 

* Echinothrix Alston, 1876. 

* Emended to Pitcheir (Schinz, 1845), Pithechir (Jentink, 1892), Pith- 
echirus (Agassiz, 1842), and Pithecochirus (Gloger, 1841). 
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Pseudooonomys Rhoads, 1896. Mus (Pseudoconomys) proconodon. 

Pseudomys Gray, 1832 Pseudomys auetralis. 

Rattus Zimmermann, 1777 Rattua somnolentus, R. mijfranp. 

t Saccostomus Peters, 1846 Saccostomus campestris. 

Spalaoomys Peters, 1861 Spalacomys indicus. 

? Tenomys Rafinesque, 1815 Nomen nudum. 

Trilophomys Dep^ret, 1892 New name for 2>)/>/iiom!/«Dep^ret, 1890. 

Uromys Peters, 1867 Mus macropus. 

Vandeleoria Gray, 1842 Mus oleraceus. 

NEOTOMIN/C. 

Neotominas Mbrriam, Proc. Acad. Nat. Sci. Phila., pp. 228, Sept. 24, 1894. 

Name, authority, and date. Type or included species. 

? Bothriomys Ameghino, 1889 Bothriomy$ catenatus. 

Hodomys Merriam, 1894 Neotoma alleni. 

NeUonia Merriam, 1897 (See page 277.) 

Neotoma Say & Ord, 1825 Mus floridanus. 

? Paciculus Cope, 1879 Paciculus insolUus. 

Plyssophorus Ameghino, 1889... Ptysaophorus elegaiis. 

Teonoma Gray, 1843 Neotoma drummondii (= Myoxus 

drummondii). 

Treiomys Am^hino, 1889 Tretomys aUivus, 

Xenomys Merriam, 1892 Xenomys nelsoni. 

OTOMYIN/C. 

Otomyinas Thomas, Proc. Zool. Soc. London, 1896, p. 1017 (1897). 
Name, authority, and date. Type or included species. 

? Bnryotis Brants, 1827 Mus irroratus. 

Oreinomys Trouessart, 1881 . . . New name forOreomys Heuglin, 1877, 

I Oreomys Heuglin, 1877 Oreomys typus. 

Otomys F. Cuvier, 1823 Two8pecies,afterwardsnainedOtomy8 

unisulcatus (Sept., 1829), and O. bi- 
sulcatus (Oct., 1829). 

PHLCEOMYIN>E. 

PhlcBomyinee Alston, Proc. Zool. Soc. London, 1876, p. 81. 
PhlcBomys Waterhouse, 1839. . Phloeomys cumingi. 

RHYNCHOMYIN/C. 

RhynchomyinaB Thomas, Proc. Zool. Soc. London, 1896, p. 1017 (1897). 
Rhynchomys Thomas, 1895. . . Rhyncliomys soricoides. 

SIPHNEIN>C. 

SiphneinaB Gill, Arrangement Fam. Mammals, Nov., 1872, p. 20. 
09— Biol. Soc. Wash.. Vol. XI. 1897 



^62 Palmer — Generic and Family Names of Rodents. 

Name, authority, and date. Type or included species. 

Myospalax Blytb, 1846 Georychus fuscocapillus. 

Myotalpa Kerr, 1792 . Mua talpinus, M. capensis, M. mari- 

timuSyM. aspalax, Myotalpa typhla. 
Siphneos Brants, 1827 Mus aspalax. 

OCHOTONIDAE. 

t Lagid» St^HULZE, Helios, XIV, p. 82, 1897. 

ILagomina Gray, Thomson's Ann. Philos., XXVI, p. 341, Nov., 1825. 

X Lagomyidas Lilljbboro, Syst. Ofvers. Gnag. Daggdjuren, pp. 9, 58, 1866. 

OchotonidaB Thomas, Proc. Zool. Soc. London, 1896, p. 1026 (1897). 
Name, authority, and date. Type or included species. 

Abra Gray, 1863 Lagomys curzonise. 

* Amphilagus Pomel, 1854 AmphUagus aiUiquus. 

* Lagodus Pomel, 1854 Lagodus picoides, 

t Lagomys G. Cuvier, 1800 Le pika (Lepus alpinus). 

Lagopsis Schlosser, 1884 Lagomys oeningensis, L. verus. 

* Marunsiomys^ Croizet, 1853 (?) 

Myolagus Hensel, 1856 Lagomys sardus. 

Oohotona Link, 1795 Lepus pusillos, L.alpinas, L.ochotona. 

* Pika Lac^p^e, 1799 Lepus alpinus. 

* PkUyodon Bravard, 1853 Nomen nudum. 

* Prolagus Pomel, 1854 Lagomys sansaniensis. 

TUanomys Meyer, 1843 TUanomys vuienoviensis, 

OCTODONTIDiB.< 

I Aulaoodina Bonaparte, Conspectus Syst. Mastozoologiae, 1850. 
Capromyna Gervais. D'Orbigny's Diet. Univ. d'Hist. Nat, XI, p. 204, 
1849. 

* Emended (?) to Marcuinomys (Croizet, 1859). 

'Considerable diversity of opinion exists as to the subdivisions of the 
Octodonts. Some authors arrange the genera in 3, and others in 4 groups. 

Capromyinee : Adelphomys, Aulacodus, Capromys, DiscolomySj Eumy- 
sops, OraphimySf Guillinomys, Qyrignophus, Isodon, Lomomys, Mastonotus, 
Morenia, Myocastor,Myopotamu8, Mysateles,iViporeomy«, OUnopsis, Ondatra, 
OrihomySf ParanomySy Plagiodontia, Potamys, Psexuloneoreomys, Sderomys, 
Spaniomys, StichoniySy Triaulacodus, Trihodon(?), and Thryonomys. 

Ctenodactylinas : Ctenodactylus, Massoutiera, Pectinator, PeUegrina^ 
Petromus, and Rusclnomys (?). 

BchimyinaB : Carterodon, Cercomys, Dactylomys, Echimys, Isothrix, 
Kannabateomys, Lasiomys, Lasiuromys, Loneheres, Lonchophorus, Me- 
somys, Nelomys Jourdan, Nelomys Lund, Phyllomys, Platythrix, Poici- 
lomys, Thrichomys, and Thrinacodus. 

OotodontinaB : Abrocoma, Aconaemys, Aclenomys, Ctenomys, Den- 
d robins, Dkcdophorus, Dicolpomys, Octodon, PfUoramySy Pitltanotomys, 
PUiijmmys, Ptephagomys, Psammoryctes, Schizodon, and Spalacopus. 
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Capromysideas Lesson, Nouv. Tabl. R^ne Animal, Mamm., p. 124, ld42. 
CapromyidaB Burmebter, Syst. Uebersicht Thiere Brasil., I, pp. 187, 

189, 1854. 
CtenodaotyUna Gervais, Ann. Sci. Nat., 3"« ser., XX, p. 245, 1853. 
Ctenodaotylinas Gill, Arranj^ment Fam. Mamm., p. 22, Nov., 1872. 
CtenodactyUdas Zittel, Handb. der Pal8eont.,IV,2*»Lief.,p. 542, 1893. 
CtenomysideaB Lesbon, Nouv Tabl. R^^e Animal, Mamm., p. 105,1842. 
Bohymyna Gray, Thomson's Ann. Philoe., XXVI, p. 341, Nov., 1825. 
Echymyidae Bonaparte, Conspectus Syst. Mastozoologise, 1850. 
BohinomyidaB Ameghino, Mam. Fos. Repub. Argentina, in Actas Acad. 

Nac. aencias, Cordoba, VI, p. 131, 1889. 
IioncheridaB BuRMEiSTBR,Syst.Uebers. Thiere Brasil., I, pp. 188,192,1854. 
X MoriformidaB Ambqhino, Enum. Sist. Especies Mam. F6s. Patagonia, 
p. 10, Die, 1887. 
Myiopotamina Bonaparte, Conspectus Sjrst. Mastozoologite, 1850. 
OctodontidaB Waterhouse, Proc. Zool. Soc. London, 1839, p. 172. 
I Psammoryctina Wagner, Wiegmann*s Archiv f. Naturgesch., 1841, I. 
I PsammoryotidaB Burmeistbr, Syst. Uebersicht Thiere Brasil., I, pp. 188, 
212, 1854. 
SpalacopodidaB Lilljbborg, Syst. Ofversigt Gnag. Daggdjuren, pp. 9, 
44, 1866. (Spalacopodoldes Brandt, 1855.) 

Name, authority, and date. Type or included species. 

Abroooma Waterho^we, 1837.. Abrocoma bennettii, A. cuvieri. 
Aconaemys Ameghino, 1891.. . New name for Schizodon Waterhouse. 

Adenomys Burmeister, 1888 Actenomys cuniculinus, 

Adelphomys Ameghino, 1887 Adelphomys candidus, 

X Aulacodus Temminck, 1827. . . Aulacodus swinderianus. (See Thry- 

onomys, Triaulacodus.) 
Cannabateomys Lydekker, 1892. Emended form for Kannabateomyd. 

Capromys Desmarest, 1822 Caprom/s fournieri. 

Carterodon Waterhouse, 1848. . Echimys sulcidens. 

Cercomys Cuvier, 1829 Cercomys cunicularius. 

Ctenodactylas Gray, 1830 Ctenodactylus massonii. 

Ctenomys Blainville, 1826 Ctenomys brasiltensis. 

Dactylomys I. Geoflfroy, 1838. . Dactylomys typus. 

Dendrobias Meyen, 1833 Dendrobius degus. 

DiccUophorus Ameghino, 1888.. Dicodophortis latidens, D. simplex, J) 

cehms, Ctenomys priscus. 

Dicolpomys Winge, 1887 Dkolpomys fossor. 

Discolomys Ameghino, 1889 Discolomys cuneus. 

Bohimys > Cuvier, 1809 Echimys cristatus, E. spinosus. 

Eumysops Ameghino, 1888 Eumysops plicalus, E, Unviplicaius^ E, 

robustus, 

Graphimys Ameghino, 1891 Graphimys provedus. 

Quillinomys Lesson, 1842 Guillinomys chilensis. 



Emended to Echinomys (Wagner, 1840), Enchomys (Gloger, 1841). 



264 Palmer — Generic and Family Nam^s of Rodents. 

Gnndi (* Fischer') Lataste, 1881 A common name for Ctenodactylue, 

erroneously credited to Fischer as 
a genus. 

Gyrifftiophtis Ameghino, 1891 ... Gyrignophtut complicattis. 

Habrocoma Wagner, 1842 Emended form for Abroconia. 

Hontia Agassiz, 1842 Nomen nudum. Native name for 

Capromys, included by Agassiz in 
list of genera, without reference or 
mention of species. 
t Isodon Say, 1822 Isodon pilorides. 

Isothriz Wagner, 1845 Isothrix bistriata, I. pachyura, I. pa- 
gurus. 

Kannabateomys Jentink, 1891 Dactylomys amblyonyx. 

Lasiomys Burmeister, 1854 Lasiomys hirsutus. 

Iiasiuromys Deville, 1852 Lasiuromys villosus. 

Lomomys Ameghino, 1891 Lomomys evextis. 

Iioncheres ^ Illiger, 1811 Loncheres paleaoea, Hystrix chrysuros. 

Lonchophorus Lund, 1839 Lonchophorus fossUU, 

Massoutiera Lataste, 1885 Ctenodactylus mzabi. 

Mastonotas Wesmael, 1841 Mastonotus popelairi (=Mus coy pus.) 

Mesomys Wagner, 1845 Mesomys ecaudatus. 

Morenia Ameghino, 1886 Morenia elephantina. 

Myocastor Kerr, 1792 . Mus (Myocastor) coypus (type), Mus 

(M.) zibethicus. 

Myopotamua Geoffroy, 1805. . . Myopotamus bonariensis. 

Mysatelea Lesson, 1842 Mysateles poeppingii (= Capromys 

prehensilis). 

Nelomya Jourdan, 1837 Echimys cristatus. 

t Nelomys Lund, 1841 Echimys antricola, E. sulcidens. (See 

Thrichomys.) 

iV<?orf'owi/« Ameghino, 1887 Neoreomys austroHa^ N. indivimSf N, 

decistui. 

Octodon Bennett, 1832 Octodon cumingii. 

Olawpm Ameghino, 1889. Olenopsis uncinus, 

* Ondatra Link, 1795 Mus coypus. Castor zibethicus. 

Orthomys Ameghino, 1881 Orlhomys dentcUus. 

Orycteromy8('Blainville*)Aga8- Used by Blainville in 1826, only in 
siz, 1842. the French form Oryct^rome,for the 

genus described as Ctenomys. (See 
Orycteromys, p. 256.) 

Paranomys (Scalabrini MS.) Ame- 
ghino, 1889. Paranomys typicus. 

Pectinator Blyth, 1856 Pectinator spekei. 

Pellegrina Gregorio, 1886 Pelkgrxna panormensis. 

Petromns A. Smith, 1831 Petromus typicus. 

i*/Uorami/« Ameghino, 1887. . .. Phtoramys homogenidens, 

* Emended to Loncherites (London Encyclopoedla, 1845). 
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Phyllomys Land, 1839 Phyllomys brasiliensis (?) 

PUhanotomys Ameghino, 1887 . . . PHhanotomys columnaris. 

Plagiodontia > F. Cuvier, 1836. Plagiodontia aedium. 

* PkUaeomys Ameghino, 1881 Plalaemnys scindeiu. 

* Platythrix Pictet, 1842 (?) 

* PcBCilomys Pictet, 1842 (?) 

PcBphagomys F. Cuvier, 1834. . Poephagoinys ater. 

Potamys Larranhaga, 1823. Le quyiaof Azara (Myopotamus coypus). 
Psammoryotes Poeppig, 1835. . Peamnfioryctes nocti vagus (= Spala- 

copus poeppigii). 
Pseudoneoreoniys Ameghino, 1891 Pseudoneoreomys pachyrhynchus, P. lep- 

torhynchuSf P. mesorhyywhus. 

? Ruscinomys Dep^ret, 1890 Rusdnomys europseus. 

fSchizodon Waterhouse, 1842. . Schizodon fuscus. (See Aconaemys.) 

Scleromys Ameghino, 1887 Scleromys angustus. 

Spalacopns Wagler, 1832 . . . Spalacopus pcBppigii. 

Spaniomys Ameghino, 1887 Spaniomys ripariuSf S. mod^shis. 

i^khamys Ameghino, 1887 Stichomys regularise S. condnns. 

Thrichomys Troueasart, 1881.. Thrichomys antricola, T. inermis, T. 

bl*evicauda. 
Thrinacodus Gunther, 1879. . . Thrinacodus albicauda. 
Thryonomys Fitzinger, 1867. . . Aulacodus semipalmatus. 
Triaulacodus Lydekker, 1896. . New name for Aulacodus Temminck, 

1827. (See Thryonomys.) 
Trihodon Ameghino, 1887 Tribodon cleme-ivt. 

PBDETIDiB. 

I Halamydas Gr.\y, London Medical Repository, XV, p. 303, April 1, 1821. 
PedesUna Gray, Thomson's Ann. Philos., XXVI, p. 342, Nov., 1825. 
Pedetidae Gill, Arrangement Fam. Mamm., p. 20, Nov., 1872. 

Name, authority, and date. Typo or included .spe<*ies. 

Helamys F. Cuvier, 1817 Mus cafer. 

Lagotis Blainville, 1817 ' La grande gerhoise du Cap.' 

Pedetes Illiger, 1811 Dipus cafer. 

PSEUDOSCIURIDiB. 

Psmdosdarid^ Zittbl, Handb. der Paleeont.. IV, 2" Lief., p. 523, 1893. 
Name, authority, and date. Type or included species. 

Adelomys Gervais, 1853 Theridomys voillavti, (See Theridomyidse.) 

? Dedicadapis Lemoine, 1883 Decticadapis sciuroidea. 

Pseudosciurus Hensel, 1856 Pseudosciums siieiicus. 

Sciurodon Schlosser, 1884 Sciurodon cadurcense. 

Sciuroides Foreyth Major, 1873. . Sciurus riUlmeyerly Sciuroides fraasi, S, 

siderolilhicuSf S. minimxis. 

^ Emended to Plagiodon (Alston, 1876). 
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SCIURID2I. 

Allomyidse Marsh, Am. Joum. ScL, 3d eer., XIV, p. 253, Sept, 1877. 
Arctomydse Gray, London Med. Repository, XV, p. 303, April 1, 1821. 
Arctomysidett Lesson, Nouv. Tabl. R^e Animal, Mamm., p.ll5, 1842. 
j: Campsiarina Brandt, fide Carus, Handb. 25ool., p. 96, 1868-76. 
LeUhiidss Ltdrkkbr, Proc. Zool. Soc. London, 1896, p. 862 (1896). 
Nannosciurinae Forsyth Major, Proc. Zool. Soc London, 1893, pp. 

187, 189. 
Pteromidee Anderson, Yunnan Exped., p. 278, 1879. 
Scioridee Gray, London Medical Repository, XV, p. 304, April 1, 1821. 
Name, authority, and date. Type or included species. 

AUomys Marsh, 1877 AUomys nitens. 

Ammospermophilna Merriam, 1892. Tamias leucarus. 
Amphisciurus (Bravard MS.) Ly- 

dekker, 1885 Amphisciurus typus. 

Antsonyx Rafineeque, 1817. . . . Anisonyx brachiura (= Arctomys co- 

lumbianus). 
Arctomys Schreber, 1780 Arctomys mamiota, A. monax, A. 

bobac, A. empetra, A. citillos. 
Atlantoxems Forsyth Major, 1893. Xeras getulus. 

Baginia Gray, 1867 Sciurus platani. 

CallosGinras Gray, 1867 Sciurus rafflesii. 

Callospermophilns Merriam, 1897. Sciurus lateralis. 

Citillus Lichtenstein, 1827-34. Ci till us mexicanus, C. leptodactylus, 

C. mugosaricns. 

Colobotis Brandt, 1844 Spermophilus fulvus. 

Cynomys Rafinesque, 1817 Cynomys socialis, C. grisea. 

Echino8oiani8Troue8sart,1880. Sciunis hypopyrrhus (type), S. varia- 
bilis, S. stramineus. 
Eosoiarns Trouessart, 1880. . . Sciurus bicolor (type), S. giganteus, S. 

indicus, S. maximus, S. macrurus. 
Eoxeras Forsyth Major, 1893. . Xerus latioaudatus, X. berdmorei, X. 

tristriatus, X. palmarum, X. insig- 

nis, X. hosei. 
Erythrosciiiras Gray, 1867 .... Sciurus ferrugineus, S. siamensis. 

Enpetaams Thomas, 1888 Eupetaurus cinereus. 

Entamias Trouessart, 1880 Tamias asiaticiis (type), T. harriai, T. 

lateralis, T. laevidens. 
Famnciila8(^Le8Son*) Gray, 1867. Probably a misprintfor Funambulns. 

Fanambnlns Lesson, 1832 Funambulus indicus. 

Fanisoiama Trouessart, 1880. . Sciurus lemniscatus. 

Gheosciaras A. Smith, 1834 Sciurus erythopus. 

Qaerlingnetus Gray, 1821 Sciurus guerlinguetus. 

Heliosciuras Trouessart, 1880.. Sciurus annulatus. 
Heterosciarns Trouessart, 1880. Sciurus ferrugineus. 
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lotidomys J. A. Allen, 1877. . . Spermophilus tereticaudus, S. mexi- 

canus, S. 13-lineatus (type), S. frank- 
lini. 

Lagomys Storr, 1780 "An unnatural and undefined com- 
bination of forms with squat bodies 
[including 24 species], but typified 
by species of Arctomys." — Gill, 
t Laria Gray, 1867 Sciurus insignis. 

Leitkia^ Lydekker, 1896 Myoxus melittnsu, 

Lipura Illiger, 1811 Hyrax hudsonius. 

Maoroxus Cuvier, 1823 Le guerlinguet et le toupaye. 

* Marmota Blumenbach, 1779. . . Marmota alpina, M. cricetus, M. lem- 

mus, M. typhlus, M. capensis.' 

Meni9comys Cope, 1878 Meniscomys hippoduSf M, muUiplicatus. 

MioroBoiuma J. A. Allen, 1895. Sciurus (Microsciurus) alfari. 

• Monax Warden, 1819 Monax missouriensis (= Cynomys lu- 

dovicianus). 

NannoBoliirusTrouessart, 1880. Sciurus melanotis, S. exilis. 

Neoacinrua Trouessart, 1880. . . Sciurus carolinensis (type), 8. arizo. 

nensis, S. griseoflavus, S. aberti, S. 
fossor. 

Otocolobua Brandt, 1844 Synonym of Ck>lobotis (?). 

Otoapermophilua Brandt, 1844. Spermophilus beecheyi. 

PakeosciuruLs Pomel, 1854 Sciurus {Pcdseosciurxui) feignouxii,S,(P,) 

chalaniaii, 

Palmiata Gray, 1867 Sciurus palmarum, S. penicillatus, S. 

layardii, S. sublineatus. 

Paraaoiuma Trouessart, 1880.. . Sciurus niger. 

Parazerna Forsyth Major, 1893. Xerus cepapi, X. palliatus, X. pyrro- 

pus, X. congicus, X. lemniscatus, 
X. isabella, X. boehmi. 

Petauriata Link, 1705 Sciurus volucella, S. volans, S. hudso- 
nius, S. petaurista (type), S. sagitta. 

Plesiarctomys Bravard, 1848-'52. Plesiardomys germisii. 

PUsispermophilus Filhol, 1883. . . PlesUpermophilus anguslidens. 

Protoxerua Forsyth Major, 1893. Sciurus stangeri, S. ebii, S. aubinnii. 

Pteromya G. Cuvier, 1800 Sciurus volans, S. petaurista. 

Pterotix Bafinesque, 1815. . .. Nomen nudum. 

Ratufa Gray, 1867 Sciurus indicus. 

Rheithroaoiurua' Gray, 1867. . Sciurus macrotis. 

Rhinoaoinrua Gray, 1843 Rhinosciurus tupaioides. 

^ This genus is only provisionally referred to the Sciuridfe. Lydekker 
has recently suggested a special family, LeiihUdXy for it. 

' From the 7th edition of the Handbuch d. Naturgeschiclite. 1803. The 
first edition, 1779, not seen. 

'Emended to Rhithrosciurus (Lydekker, 1891). 
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Rnkaia Gray, 1867 Scinras macrourus, S. bicolor, 8. ephip- 

pium. 
Sciuroptenis F. Cuvier, 1825. . Sciurus volans. 
Sciurns Linnseus, 1758 Sciurus vulgaris, S. niger, 8. cinereus, 

S. flavus, S. getulus, S. striatus, S. 

volans. 
Spermophilopsis Blasius, 1884. Speroiophilus leptodactylus. 
Spermophilas F. Cuvier, 1825. Muscitillus. 
Spermoscinr as Lesson, 1836. . . Includes 12 species, mostly from 

Africa. 

Stereodedes Cope, 1869 Stereodedes tortus, 

Tamias Illiger, 1811 Sciurus stnatus. 

Tamiasciuroa Trouessart, 1880. Sciurus hudsonicus. 

Tenotis Rafinesque, 1817 Tenotis griseus (= Sciurus erithopus). 

Xerospermophilns Merriam, 1892. Spermophilus mobavensis. 

* Xems Hemprich & Ehrenberg, Xerus brachyoius (and X. 8yri»- 

1832. cus?). 

SPALACID2I.1 

X Aspalaoidae Gray, Thomson's Ann. Philos., XXVI, p. 342, Nov., 1825. 
Aspalomyina Watkrhouse, Ann. & Mag. Nat. Hist, X, p. 203, 1842. 
RhiaomyinaB Thomas, Proc. Zool. Soc. JLondon, 1896, p. 1021 (1897). 
Spalacidee Gray, London Med. Repository, XV, p. 303, April 1, 1821. 

Name, authority, and date. Type or included species. 

Aspalax Desmarest, 1804 Mus typhlus. 

* Aspalomya I^xmann (?) 

Chrysomys Gray, 1843 Bathyergus splendens. 

Nyctocleptes Temminck, 1832. Nyctocleptes dekan ( = Mu8 suma- 

trensis). 
Ommatostergns Nordmann, 1840. Ommatostergus pallasii. 

Rhizomys Gray, 1831 Rhi7X)mys sinensis, R. sumatrensis. 

Spalax Giildenstjldt, 1770 Spalax microphthalmus {=S. typhlus 

Pall., 1778). 
Tachyoryctes Riippell, 1835. . . Batliyergus splendens. 

* Talpoides Lac^p^de, 1799 Mus typhlus. 

lyphlodon Falconer, 1868 Noinen nudum {Rhizomys sivalensis 

Lydekker, 1878?) 

THERIDOM7ID2I. 

TfieridomylcUe Alston, Proc. Zool. Soc. London, 1876, pp. 70, 88. 
Trechomyinx Trouessart, Cat. Mamm. tarn viv. quam foss, p. 392, 1897. 

* Chrysomys, Nyctocleptes, Rhizomys, Tachyoryctes and Typhlodon 
belong to the Rhizomyinaj; Aspalax, Aspalomys, Ommatostergus, Tal- 
poides, and Spalax to the Spalaciiia?. 
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Name, authority, and date. Type or included species. 

^<ie/omy« Gervaia, 1853 Tfieridomys vaillanti. (See Pseudosciurid^e.)- 

Archxomys Laizer & Parieu, 1839. New name for Palivomys Imxz. & Par. 
Blainrillimys (Bravard MS. ) Ger- 

vaie, 1848-'52 Theridoniys hlaintnllei. 

Couniomys (Croizet) Zittel, 1893. Synonym of Issidioromys. 

Cuvlerimys Bravard, 1848-'52 Cavierimys laurillardi. 

Dipoides Joger, 1835 Species not named. 

Gergoviomys (Croizet MS.) Blain- 

ville, 1840 Species not named. 

* Jsoptychus Pomel, 1854 Theridomys (Isoptychus) jourdanij hop- 

tychus auberyif I, antiquum, L cuvieri, 
I. vnssonif Theridomys aqaaiilis (f), 
Jssidioromys (Croizet MS.) Blain- 

ville, 1840 l$8idioromysp8eudan3tmaGerytL\8ylS4S^ 

t Neomys Bravard, 1844 Neomys lembroniciis (= Theridomys 

lembronictis). 
AV«oA:erodon Sclilosser, 1884 Isiodoromys minor. 

* Omegodus Pomel, 1854 Omegodus echimyoldes. 

* Palamema Pomel, 1854 Palamema anliquus. 

t Palaeomyg Laizer & Parieu, 1839. . Ptdxomys arvemenm. (See Archveomys.) 

* Perrieromys Croizet (?) 

Proiechimys Schlosser, 1884 ProUchimys gracilis^ P. major. 

*tTseniodu8 Pomel, 1854 Echimys curvistnatus. 

Theridomys Jourdan, 1837 Species not named in first description. 

Trechomys Lartet, 1809 Trechomys hondueUii. 

INCERT2I SBDIS. 

Anotis Rafinesque, 1815 Nomen nudum. 

Archilagus Hieckel, 1895 Hypothetitral genus— *Atavu8 onniiuni 

Rodentiuin.' 

Asieromys^ Ameghino, 1897 Asieromys puncttiSf A. prospiniiis. 

BudoinysC CroizeV) Bravard, 1843 Nomen nudum. 

Cephalomys * Ameghino, 1897 Cepfialomys arddens, C. plexus. 

Haploslropha Ameghino, 1891 . . . Haplosiropha sccUabriniana. 

Hystriocomys Giebel, 1860 Hystriocomys thuringiacus. 

? Mixodectes^ Cope, 1883 Mixodecles pungenSy M. crassiculus. 

Orchiomys ' Ameghino, 1897 Orchiomys prostans. 

* Cephalomyidx Ameghino, Bol. Inst. Geog. Argentino, XVIII, p. 592, 
Oct 6. 1897. 

^ Mixodectidse Cope, Proc. Acad. Nat. Sci. Phila., p. 80, May 22, 1883. 

** The discovery of some skeleton fragments in good association with a 
lower jaw of Mixodedus pungens makes it probable that this genus should 
be removed from the Primates and placed as an extremely primitive Ro- 
dent"— Matthew, Bull. Am. Mus. Nat Hist New York, IX, p. 265, 1897. 
OO— RiOL. So€. Wash.. Vol. XI, 1897. 
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Palaioirogui Jaj?er, 1839 ... Palaioirogus stdnheimensis, 

Paradoxomys ^ Ameghino, 1885. . Paradoxomys cancrivorus. 

Protechynus Filhol, 1891 Nomen nudum. 

Protoplychus^ Scott, 1895 Protoptychus Jiaicheri. 



^ Paradoxomyina Ameghino, Bol. Acad. Nac.Cien.,C6rdoba, IX, p. 79, 1886. 

Paradoxomydsp Amegliino, Mam. Fos. Repub. Argentina, in Actas Acad. 
Nac. Ciencias, C6rdoba, VI, p. 122, 1889. 

* **The genus is probably to be regarded as the ancestral tyi^ of the 
Dipodidse, and indicates an American origin for this family."— Scott, 
Proc. Acad. Nat. Sci. Phila., 1895, p. 286. 
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CERVUS ROOSEVELTl A NEW ELK FROM THE 
OLYMPICS. 

BY C. HART MERRIAM. 



For many years naturalists have known of the presence of 
Elk in the Olympic Mountains and other ranges along the Pa- 
cific coast, but until recently no specimen, so far as I am aware, 
has found its way to any museum. When in the Olympic 
Mountains last August I arranged with two trappers who had 
established a winter camp in the deep canyon of Hoh River, at 
the north foot of Mt. Olympus, to secure specimens as soon as 
the animals had put on the winter coat. The first of these — a 
fine old bull with massive antlers — has now arrived and is safely 
installed in our National Museum. 

Dr. J. G. Cooper, in his report on the Mammals of the 47th 
and 49th Parallels, published in 1860, states that the Elk was 
abundant in the dense forests of the Coast Range, and adds : 
**An intelligent fanner, who formerly hunted Elk in New York 
State, told me that he considered these a different animal, being 
much larger and having larger and differently formed horns."* 
In the same volume Geo. Gibbs states that " Judge Ford, long a 
settler in Washington Territory and an enthusiastic hunter, says 
that the Elk of the Pacific coast is not the Elk of the * plains,' 
but has a larger and coarser head. He has been through life fa- 
miliar with game and is positive that they are different animals." f 
John Keast Lord, in his ' Naturalist in Vancouver Island and Brit- 
ish Columbia,^ published in London in 1866, says : *' The Wapiti 
on the Oregon coast grows much larger, and differs in color from 
the animal found on the inland mountains." Dr. James C. Mer- 

* Pacific Railroad Reports, Vol. XII, Pt. II, p. 88, 1860. 
t76iU,p. 133. 
61 -Biol. Soc. Wash.. Vol,. XI, 1897 (271) 
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rill, Major and Surgeon U. S. Army, informs me that he also has 
seen numerous heads and antlers of the Olympic Elk, all of 
which were distinguishable at a glance from the common species. 

In the Oregon exhibit of the World's Columbian Exposition 
at Chicago, in 1893, were several mounted heads of this Elk. 
They were examined by Hon. Theodore Roosevelt, who told me 
that they differed from those of the Rocky Mountain animal in 
being black and in having antlers with relatively straight beams 
and an irregular cluster of points at the tip instead of the usual 
incurved terminal prong. 

Mr. Roosevelt, in his entertaining * Wilderness Hunter ^^ describes 
the Rocky Mountain Elk or Wapiti as " not only the most stately 
and beautiful of American game, but also the noblest of the stag 
kind throughout the world ; " and adds : " Whoever kills him 
has killed the chief of his race, for he stands far above his breth- 
ren of Asia and Europe." These remarks must now be trans- 
ferred from the common Wapiti to the Pacific coast animal. 

Last summer, when engaged in field work in the Puget Sound 
region, I saw several heads and a few hides of this Elk, and was 
surprised that such a superb species had remained so long un- 
described. I deem it a privilege to name this splendid animal 
Roosevelt's Wapiti. It is fitting that the noblest deer of Amer- 
ica should perpetuate the name of one who, in the midst of a 
busy public career, has found time to study our larger mam- 
mals in their native haunts and has written the best accounts 
we have ever had of their habits and chase. 

Cervas roosevelti sp. nov. Roosevelt's Wapiti. 

Type from Mt. Elaine (on ridge between heads of Hob, Elwah, and 
Soleilnc rivers) near Mt. Olympus, Olympic Mts., State of Washington. 

Type No. 91579, c? ad., U. S. Nat. Mus., Biological Survey Coll. Col- 
lected Oct. 4, 1897 by Hans and Chris Emmet. 

General characters. — Size large ; head and legs black (probably only in 
winter pelage); skull and antlers massive; beams of antlers relatively 
short and straight, with terminal prong aborted. 

Descriplion of type specimen (which has nearly completed the molt from 
fall to winter pelage). — Face from between eyes to nose-pad, sooty blackish, 
somewhat grizzled on cheeks with golden-brown; eyelids black, sur- 
rounded by area of pale fulvous, incomplete anteriorly ; rest of head and 
neck brown, becoming black along median line and mixed black and 
reddish on top of head ; back and sides a peculiar grayish brown with 
incomplete dusky stripe along median dorsal line ; breast and belly dull 
reddish chestnut ; legs and feet sooty black with space between hoof and 
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dew claws fulvou8, the fulvous reaching up a short distance along median 
line posteriorly ; fore legs abruptly black from body to hoof, with a nar- 
row fulvous patch on inner side of forearm ; hind legs and feet sooty 
black, the black on inner side of thigh reaching up nearly to groin, and 
on posterior aspect reaching nearly to rump in a band 40-50 mm. wide 
which curves slightly outward on each side of lower part of rump patch ; 
rump patch pale dull buffy-fulvous, deepening between thighs to pale 
tan; throat grizzled black and dark golden-brown, becoming darker ante- 
riorly, with a narrow median beard (about 30 mm. broad) of pale fulvous, 
beginning opposite the angle of the mouth and sharply defined anteriorly 
and laterally by a blackish border, spreading and fading posteriorly ; chin 
and lower lip blackish with a sharply defined wedge-shaped mark of huffy 
fulvous on each side of median line, its base at anterior edge of lip, its 
apex directed posteriorly. Metatarsal gland (situate 160 mm. below heel 
on outer side) a conspicuous oval patch of reddish fulvous about 80 mm. 
in length, enclosing a white central stripe 35 mm. in length, and sur- 
rounded by the black of the leg and foot. 

Cranial characters. — The skull of Cermis rooseveUiy compared with that of 
C canadensis from the Rocky Mountains, is much larger, broader and more 
massive. The frontals are not only conspicuously broader but are very 
much flatter f giving the cranium a different profile. The muzzle also is 
much broader. The cavities in front of the orbits, on tlie other hand, 
are decidedly smaller. 

Measurements of type speciTnen.—TotaX length, measured in flesh, 2490 mm. 
(=8 fl. 2 in.); tail in dry skin about 80 mm. ; ears in dry skin: from 
base posteriorly 225 mm., from base of opening 208 mm. 

Antlers : Spread 990 mm. (= 3 fl. 3 in.) ; length of left beam fVom burr to 
tip 1050 (= 4U in. ) ; circumference just above burr 285 mm. (= 1 IJ in. ) ; 
least circumference above bez-tine 190 mm. (= 7J in.). 

Antlers. — The antlers are large, heavy and relatively short, with 
the terminal ]>rong8 aborted, so that the total length from })urr to 
tip is about 500 mm. (nearly 20 inches) less than in well formed 
antlers of the Rocky Mountain Elk. The brow, bez, trez, and 
4th tine are similar to those of the ordinary Wapiti, but above 
the 4th the antler is flattened and sub-palmate and ends in 2 or 3 
short points the tips of which reach only slightly above the tip 
of the 4th prong. 

Whether the aborted condition of the terminal part of the antler 
in Roosevelt's Wapiti is the result of long residence in the dense 
Pacific coast forests, where longer antlers would be inconvenient, 
or is indicative of closer relationship with the stags of P^urope 
and Asia, which normally carry somewhat similar antlers, is an 
interesting question. 

Among some black heads in a taxidermist shop in Victoria I 
saw one, said to have been killed on Vancouver Island, in which 
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the terminal prong of the antlers is much longer than usual, ap- 
proaching the normal condition of the Rocky Mountain animal. 
But it by no means follows that the antlers in question belong 
to the head on which they were mounted, for many taxidermists 
have a reprehensible habit of grafting handsome antlers on 
handsome heads irrespective of zoological or geographical ob- 
stacles. During the past three months I have seen more than 
a dozen mounted heads of Elk, Deer, and Antelope bearing 
horns which the taxidermists admitted were selected from stock 
in hand, without reference to the heads on which they grew. 

Other specimens. — In the taxidermist shop of L. F. Richolt & 
Co., at Centralia, Washington, I examined a very beautiful hide 
of a Wapiti killed in winter in Chehalis County. The color of 
the back and sides was a beautiful clear bluish gray, with a 
tint suggesting lavender, and the legs where they had been cut 
off were abruptly black. The amount of black on the head 
varies considerably in different specimens. Probably part of 
this variation is due to age and part to season. All of the adult 
winter heads were black from nose to ears, with more or less 
black on the neck. Some had the entire neck black, the black 
reaching back to the breast and nearly to the shoulders. The 
development of the mane seems to be much as in the Rocky 
Mountain Wapiti. 

Geographic distiibiUion, — Roosevelt's Wapiti inhabits the dense 
coniferous forests of the humid Pacific coast strip from near the 
northern end of Vancouver Island southward through the coast 
ranges of Washington and Oregon to northwestern California. 
In 1860, according to George Gibbs, it followed the coast "all 
the way down to San Francisco '' (Pacific Rfiilroad Reports, vol. 
XII, Pt. II, p. 133). This is a very natural distribution, corre- 
sponding with that of many other species. Through the agency 
of man the southern part of the range has now been cut off, but 
just how far I am unable to say. Mr. Charles H. Townsend, in 
his important ^Field Notes on the Mammals, Birds, and Reptiles of 
Northern California,^ published in 1887, says that the Wapiti 
** still exists in moderate numbers in Mendocino, Humboldt, 
and Trinity counties, along the upper courses of the Eel, Elk, 
and Trinity rivers. Two large Elk were shot in Humboldt 
County in December, 1885, and brought to Eureka, where I saw 
them.''* 

*Proc. U. S. National Museum, X, pp. 168-169, 1887. 
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But the southern limit of its range is of far less consequence 
than the eastern limit, for the important question is, Do or do 
not the ranges of the Rocky Mt. and Pacific coast Wapiti come 
together? Apparently they do not. Some of the old reports 
state that the Pacific P]lk formerly inhabited the Cascade range 
in Washington and Oregon. But even in this case the Cascades 
are separated, except at the north, by the full breadth of the 
Great Basin and Plains of the Columbia. North of the Columbia 
River the forest region of the northern Cascades is practically 
connected with that of the Rocky Mts. by means of the timber- 
covered parts of southern British Columbia and the Colville In- 
dian reservation of northern Washington. But this region, so 
far as I can learn, is not, and never has been, inhabited by Elk. 
Mr. John Fannin, Curator of the Provincial Museum at Victoria, 
tells me that while Elk are common on Vancouver Island they 
do not occur anywhere in British Columbia except along its 
eastern border in the Rocky Mt. region. 

At the time of my visit to the Olympics the latter part of 
August the Elk had been recently driven out of the upper Hob 
and Soled uc canyons by Indians, and the numerous tracks seen 
were 10 days or 2 weeks old. Well-beaten trails followed the 
crests of the higher ridges and traversed the principal valleys. 
Many of these trails, with little labor, can be made available for 
horses and afford almost the only means of penetrating the region. 

Mr. W. A. Perry has published the following account of the 
way Indians kill Elk in these mountains. He says : " The prin- 
cipal Indian method of hunting the Elk, in the Olympic Range, 
is by driving them over precipices. Selecting a well-known 
spot, on a well traveled Elk-trail, they will lie in wait for weeks, 
until a band appears coming down the mountain. The place 
usually selected is one where the trail curves around some great 
rock, just at the edge of a precipice a hundred feet or more in 
height. A scout, stationed high up the mountain, gives notice 
of the approach of a band, and then the Indians mass at the 
lower end of the curve, while others conceal themselves above 
the curve. As soon as the band passes the latter, they spring to 
their feet, rush down the trail, yelling and firing guns. The 
Indians at the lower end of the curve do the same, and the 
Elk, finding themselves surrounded, leap over the cliff and are 
crushed on the rocks below."* 



*The Big Game of North America. Edited by G. O. Shields, p. 53, 
1890. 
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NELSONIA NEOTOMODON, A NEW GENUS AND SPE- 
CIES OF MURINE RODENT FROM MEXICO. 

BY C. HART MERRIAM. 



The collection of mammals made in Mexico by Afr. E. W. 
Nelson still contains many novelties. Recently, in looking at 
the skull of a large White-footed Mouse from the mountains of 
Zacatecas, supposed to be a typical PeromyscicSy I was startled 
to find that it had the flat-topped prismatic teeth of a Wood 
Rat, Neotoma. Closer examination of the dentition showed that 
while the 1st and 2d upper and 1st lower molars agree essen- 
tially with those of Neotoma^ the 3d upi)er and 2d and 3d lower 
differ so materially that it is necessary to erect a new genus for 
the animal's reception. The skull also is peculiar and unlike 
either Neotoma or Peromysaos, The most important difference is 
in the antorbital slit, which does not notch the upper surface of 
the maxillary root of the zygoma. Another character is the 
production of the inferior angle of the antorbital slit to form a 
distinct process. The tail is large and blunt, much as in Neo- 
toma — not tapering to a slender point as in Peromysciis, 

The new genus may be defined as follows : 

Nelsonia gen. nov. 

TVpe. — Nelsonia neolomodon sp. nov., from Plateado, Zacatecas, Mexico. 

2)i<i^no«w.— Cranial characters: Skull in general resembling that of a 
large Peromyttcus but flatter ; zygomata heavier, lees depressed, and more 
spreading anteriorly ; antorbital slits relatively narrow and only faintly 
notching upper surface of maxillary root of zygoma ; inferior angle of 
antorbital alit thickened and protruding forward and outward as a dis- 
tinct process; audital bullse sub-conical as in Peromyscus and HodomtjH^ 

62-Bioi.. Soo. Wash., Vol. XI, 1897 (277) 
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not bullate as in Neotoma and Xenomys; brain case depressed as in Pero- 
myscxiSy not elevated as in Neotoma j Xenomys, and Hodomyn; incisive foram- 
ina large and open, broader anteriorly than in Neotoma or Ptromyscus ; 
coronoid process of mandible small, hardly larger than in Peromyscit^, 

Deiital characters (Fig. 14).— Teeth rooted, large, massive, and prismatic, 
with flat crowns presenting deep reentrant angles of enamel (enamel of 
equal thickness throughout) as in Neotoma and A>iiomy«— totally differ- 
ent from the small tubercular teeth (with enamel of unequal thickness) 
of Peromyscus. Crowns of 1st and 2d upper and Ist lower molars with 
enamel pattern essentially as in Neotoma^ Hodomys, and Xeiiomys. Crowns 
of IM upper and 2d and 3d lower molars with enamel pattern unlike that 
of any known genus ; 3d upper molar with a single very deep and narrow 
reontmnt angle on outer side, which pushes almost completely across 

the tooth, dividing the 

^fVlk^^^\/f^^^^ crown into two sub- 
triangular lobes, the 
posterior of which is 
the larger; 2d lower 

^^ '^^r^^s^ molar with one reen- 

FiG. x^.— Molar teeth of Nelsonia neotomodon and Neotoma \;j^jil angle On each 
desertorum. X $. side, the inner doe|>er 

a (upper) A (lower) molars of Neotoma desertorum. ^^ ^^^ j^ ^„. 

c (upper) d (lower) molars of Nelsonta neotomodon. . ^ , " 

tenor to, the outer, 
dividing the crown into two transverse loops the posterior of which is 
sometimes deeply notched on the inner side by a secondary reentrant 
angle ; 3d lower molar with a single and rather open reentrant angle on 
inner side, reaching only half way across tooth, and a slight projection 
(without distinct reentrant angle) on outer side. 

External characters. — Size (of only known species) equalling largest 
species of Peromysais ; tail large and blunt as in Neotoma^ and well haired, 
with terminal pencil larger than usual in Peromyscus ; feet large, rela- 
tively as in Neotoma — decidedly larger than in Peromyscus. 

Nelsonia neotomodon sp. nov. 

Type from mountains near Plateado, Zacatecas, Mexico. (Altitude 
about 2500 meters or 8200 feet.) No. 90891, c?* ad. U. S. Nat. Mus., 
Biological Survey Coll. Collected Sept. 3, 1897, by E. W. Nelson and 
E. A. Goldman. Original No. 11625. 

General characters. — Size, coloration, and general appearance similar to 
the larger species of Peromyscus (as P. calif omicus)^ but whiskers larger 
and coarser, tail larger and blunter, and feet larger ; ears large and nearly 
naked ; tail well haired, white- tipped, and with a distinct terminal pencil. 

Color. — Upper parts grayish brown, conspicuously lined with black on 
rump and posterior half of back, and suffused along the sides with pale 
dull fulvous, which becomes intensified inferiorly so as to form a fairly 
distinct band between the gray of the back and white of the l)elly, reach- 
ing all the way from cheeks to thighs; under parts white, the hairs 
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plumbeous at base; fore and hind feet white; outer side of hind legs 
dusky to ankles ; eyes surrounded by a narrow ring of black ; white of 
upper lip reaching up on sides of nose half way to eye ; tail sharply 
bieolor; dusky above, white below, and at tip all round. 

Cranial and denial characters. — The cranial and dental characters have 
been so fully given in the generic 
diagnosis and are so well shown in 
the accompanying drawings that 
it will be unnecessary to describe 
them further unless a second spe- 
cies is discovered. 

Meamretn^nts. — Type specimen, 
cj^ ad.: total length, 247 ; tail verte- 
brae, 121 ; hind foot, 29. Average ' 
of 6 specimens from tyi)e locality : 
total length, 244; tail vertebrse, 121; «^ 1 
hind foot, 29. 

Geographic distribiUion. — Speci- 
mens of this remarkable animal 
were collected by Mr. Nelson in the 
higher parts of the Sierra Madre in the western corner of the State of 
Zacatecas, and about 100 miles farther south in the same range, near 
Bolafios, Jalisco. .Another series was obtained in a detached range, east 
of the .Sierra Madre, near Plateado, Zacatecas. Mr. Nelson informs me 
that the animals were usually found about ledges or other rocky places 
in the pine forest, at an altitude of 8,000 feet or upwards. Near Plateado 
specimens were secured along the upper edge of the oak belt, where the 
oaks mix with the lower edge of the pines. None were found at lower 
altitudes. 




Fig. 15.— Skull oi Nelsonia neotomodon. 
X 1%. 
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A NEW RACE OF PINE SQUIRREL FROM THE COAST 
REGION OF NORTHERN CALIFORNIA. 

BY OUTRAM BANGS. 



Mr. C. A. Allen, of Nicasio, California, has sent me fourteen 
pine squirrels that were shot at Philo, Mendocino County, Cali- 
fornia, by a friend of his, who sent them to him in the meat, Mr. 
Allen measuring, sexing, and skinning them. This series shows 
the pine squirrel of the coast region of northern California, west 
of the mountains, to be a well-marked race. The region north 
•of its range is occupied by S, hiulsonicus douglasij and in the 
mountains to the east is found *S^. hudsonicus californicus. The 
present form differs considerably from either of these squirrels, 
though undoubtedly it intergrades with one or both of them. 

The pine squirrel of the coast region of northern California 
may be known as follows : 

Sciams hndsoniciis orarias subsp. nov. 

Type from Philo, Mendocino County, California, ? old adult, No. 4978. 
Coll. E. A. and O. Bangs. Collected Dec. 9, 1895. Skinned, sexed, and 
measured by C. A. Allen. 

Oeneral characters. — Size and proportions of 5'. fujidsonicfis douglasi; ear 
small and low as in that form ; colors above very dark with but little 
rusty ; colors below varying from ochraceous to ochraceous-buff ; tail dark 
colored with but little rusty in it and conspicuously bordered by a deep 
fringe of white. 

Color. — Effect of upper parts, owing to the banding of the hairs, deep 

olive varied with a fine sprinkling of yellowish olive, a little rust color 

intermixed at base of tail, extending in some specimens onto rump ; more 

olive gray on cheeks and top of nose ; feet, hands, and underparts vary- 
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ing from pale ochraceous-buflf to (in a few specimens) ochraceons ; a broad 
black band separating colors of upper and under parts, usually present 
(in one or two specimens nearly obsolete) ; orbital ring pale ochraceous- 
buflf; tail : hairs of upper surface tawny at base, then black and white 
tipped ; of lower surface dull tawny olive at base, then black and white 
tipped ; whiskers, black. 

Meamremetits. 



No. 




4978 type 

4987 topotype. 

4979 " . 

4984 '* . 

4980 •* . 
4989 ** . 
4983 " . 
4982 ** . 
4986 ** . 

4985 " . 
4981 

5462 " . 

4832 " . 

4988 ** . 




Date. 



Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 



9, 1895 
9, 1895 
9, 1895 
9, 1895 
9, 1895 
9, 1895 
9, 1895 
9, 1895 
9, 1895 
9, 1895 
9, 1895 
16,1895 
July 24, 1895 
Dec. 9, 1895 



Total 
length. 



320. 

302.2 

323.8 

317.6 

317.6 

327.2 

316. 

319.4 

319.4 

306.4 

327.2 

320.4 

317.6 

314.2 



Tail ver- 


Hind 


tebrae. 


foot. 


134.8 


50.8 


131. 


50.8 


136.4 


50.8 


133.6 


50.8 


133.6 


50.8 


139.8 


50.8 


134.8 


50.8 


147.6 


50.8 


131. 


50.8 


141.6 


50.8 


139.8 


50.8 


131. 


50.8 


127. 


50 8 


136.4 


50.8 



Ear. 



22.4 
22.4 
22.4 
22.4 
22.4 
22.4 
22.4 
22.4 
22.4 
22.4 
22.4 
20.6 

'2a6' 



Remarks. — Compared with S. h. douglasiy S. h, orarius has the sam^ 
small ear, but differs very much in color, the dark olive shades of the 
upper parts of oraruusy with but little rusty any whei*e, being in marked 
contrast to the ferruginous dorsal region of. douglatti. The white fringed 
tail of orarius, with a broad black subapical band, can always be told 
from the rusty yellow fringed tail of d^mglasi. The under parts are, as a 
rule, much paler, more ochraceous-buflF, less ochraceous- rufous than in 
dou(/l<m. 

With S. hndsonicus calif ornicus, S. hudsonlcus orarius scarcely needs com- 
parison, the large ear, white or creamy white under parts, and bright 
ochraceous- rufous dorsal stripe of califomicus at once distinguishing it. 

Most of my specimens were taken on December 9, one only being taken 
in midsummer. The specimens taken December 9 show all the stages 
from probably the summer to full winter coat, it appearing to be the time 
at which that change takes place. There seems to be but a slight differ- 
ence in color between the winter and summer pelages, though the black 
side stripes probably nearly disappear when the full winter coat has been 
acquired, and the ears are more tufted and the under parts more vermic- 
ulated with blackish. 



INDEX 



New names are printed in heavy tjpe 



A 

Page 

Abies shastensis xi 

Abra 262 

Abrocoma 363 

Abromys 252 

Abrothrix 254 

Acantherium 253 

Acanthion 253 

Acanthochoerus. 253 

Acanthodes 166 

Acanthomys 259 

Acathoessus 166 

Acaremys 250 

Achsa 166 

Acomys 259 

Aconaemys 262, 263 

Acosminthus 259 

Acromys 254 

Actsea 158 

Actenomys 262, 263 

Adelorays. 265. 269 

Adelphomys 262, 263 

JBplniui 163 

Aethra 167 

Aethusa 167 

Agouti 243, 248 

Aericola 257 

Akodou 254 

Allactaga 173, 249 

Allomvs. 266 

Alticofa 257 

Alviceola 257 

Amblyrhiza 246 

Ammomys 257 

Ammosperraophilus 189, 266 

AmmospermophiluK leucurus 148 

Amorphopus 163 

Amphiaulacomx s 256 

Amphilagus ." 262 

Amphinorae 166 

Amphisciunis. 266 

Anaptogonia 257 

Anchimys. 246 

Ancinus 181 

Anisouyx 266 

Anisopus 158 

Ano^ma 246 

Anomalurus 245 

Anotis^ 269 

Anteliomys 257 

Anthericum esculeutum 64 

Antrozous pallidus 180 

palliaus pacifictis 180 

Aplas 164 

Apiomaia 167 

Aplomltlirax 164 

Apocremnus 163 

Aplodontia 245 

Apodemus 259 

Archceomjrs. 269 

Archilagus 269 

Arctocephalus australis 177 

phillipi 177 

toDrnscudl 178 

Arctomys 266 

Arctopsis 161 

Arenaria aculeata 169 

pmiuloola 169 

64— Biol. 80c. Wash., Vol. XI. 1897 



Page 

Arenaria congesta subcongesta 170 

Arocethrus 245 

Arvicanthis. 25^ 

Arvioola 24^, 257 

Arvicola gapperi ;. iii2 

oregoni -ja 

Ascomys 251 

Aspalax ; 268 

Aspalomvs 268 

Astacus fluviatilis 160 

Asteromys 269 

Atelecyclos 157 

Atergatis 138 

Atherurus [."". 253 

Atlantoxerus ],, 266 

Aulacodon 246 

Aulacodus 262, 263 

Aulacolanibnis.» 161 

Aulacomsrs 2«;7 

Avahi 173 

B 

Babirussa 173 

Baginia 266 

Bailey, Vernon : American voles ofthe 

genus Hvotomjrs 113 

Baiomys 254 

Bandicota 259 

Bangs, Outram : I^ynxes of eastern 

North America 47 

New red fox 53 

Mammals from I«abrador 235 

New squirrel from California. 281 

Bassariscus astutus flavus. 185 

oregonus 186 

raptor 186 

a»xlcol« 185 

Bathyergus 245 

BaJtomys 259 

Beloprymnus 249 

Belostoma colossicum x 

Benaeus griseus x 

Bennettites 9 

Benton, Prank : The giant bee of In- 
dia viii 

Bicuuedens 259 

Bifa 252 

Blainvillimys 267 

Blarina fossor 227 

mexicana 228 

tlioma«l 227 

Blarinomys 255 

Borioikon 257 

Bothriomys 261 

Brachymys 252 

Brachytarsomys 255 

Brachyuromys 255 

Brachyura 153 

Brachyurus 257 

Bramus 257 

Briaromys 247 

Briggs. L. J. : Water movement in 

soils xii 

Budomys 269 

Bulbedulis. 63 

Bunotheria x 

(283) 



284 



The Biological Society of Washington. 



c 

Page 

Ccelogenus 248 

Caenomys 252 

Callinectes africanus.„ 149 

larvatus africanus 149 

bocourti 151 

cayennensis 151 

diacanthus 1^19 

exasperatus 149 

gladiator 150 

tumidus gladiator 150 

larvattts 149 

latlmauaa 151 

marginatus 149 

toxotes. 151 

trisi^inosus 151 

tumidus 149, 150 

Callodontomys 246 

Callomys 247 

Callorhiuus ursinus 175 

Callosciurus 266 

€allospermopl&ilas 189, 266 

Calodromus 163 

Calomys 255 

Camassia fraseri angusta 65 

cusickii 64 

esculenta 63,64 

fraseri 65 

howellii ^ 65 

leichtlinii 63 

quamash 64 

Campfcola 257 

Cancer antcnnarius iii 

antlionjrl in 

cornudo 157 

dentaius 156 

fluviatilis 161 

furcatus 157 

limbatus 159 

pagurus 160 

panoi>e 166 

pelagicus 154 

phalangium 162 

potamios 161 

rostratus 155 

Sagittarius 158 

sculptus. 159 

seticornis 158 

squinado 159 

superciocisus 158 

wca-. 154 

uiidecim-deutatus 156 

Canis cagottis. 27 

estor 31 

frustror 26 

latrans 23 

lestes 25 

mearnsl 30 

mlcrodon 29 

nigrirostris 27 

ochropus 58 

pallida* 24 

penlnsttlce 28 

vlffllU 61 

Cannabateomys 263 

Capiguara 246 

Caprolagus 254 

Capromys. 262, 263 

C»rcliildes 164 

Carciuus 164 

Cardamine bellidifolia 171 

bellldlfolla pachyphylla 170 

Cardiatherium ..., 247 

Cardiodon 247 

Cardiodus ^ 247 

Cardiomys 247 



Carlcton, M. A.: Separation of Puc- 
cinia graminis a venae from P. g. 
tritici viii 

Climate an element in wheat 

environment ix 

Carporays 259 

Carterodon 262, 263 

Castor 246 

Castoroides 246 

Castoromys 246 

Caudi volvulus. 174 

Cavia 247 

Caviodon , 247 

Cephalomys 269 

Cercoleptes 174 

Ceratodon 247 

Cercolabes 250 

Cercomys 262. 263 

Cerodou 247 

Cervaria. 48 

Cervus canadensis 273 

roos«velll 271 

Chectodipus 252 

Cheetomys ^ 250 

Chalicom3rs 246 

Charybdea .' 161 

Charybdella„ 166 

Charybdis 161 

Chelodus 246 

Chesnut, V. K.: Kxhibitiou of Cicuta 
vagans and Nerium oleander vii 

Poison of black nightshade... x 

Casesof mushroom poisoning, xi 

Chilomys 255 

Chilotus 73, 257 

Chinchilla 248 

Chionobates 254 

Chiropodoniys 259 

Chiruromys 259 

Chlorogalum leichtlinii 63 

Clilordlalla 157 

Chlorodius niger 156 

Chloromys 246 

Chrotomys 257 

Chrysoinys 268 

Chnrsothrix„ 174 

Chthonoergus „ 258 

Cicuta vagans vii 

Citillus 266 

Claviglis 252 

Cloromis 248 

Cobaya 247 

Ccelogenus 248 

Coendou 173, 243, 250 

Ccetorays 245 

Collomla mazama 35 

ColobotLs 266 

Colonomys 253 

Colotaxis 253 

Colpostemma 248 

Condylura cristata 240 

Conilurus 259 

Conodontes 246 

Conodus 246 

Coutracavia 247 

Cook, O. F.: A new wingless fly.„ xi 

Cosmonota 166 

Cournomys 269 

Coville. F. v.: Plant food of ducks in 

Chesapeake Bay x 

Water hyacinths x 

Abies shastensis xi 

Exhibition of peculiar forma- 
tion of pine needles xii 

Colloraia mazama, a new plant 35 

Itinerary of John Jeflfrey„ 57 

Name or the Camas plant 61 



Index. 



285 



Page 
Coville, F. v., and John Leiberg : New 

plants from Mt. Mazama 169 

Crangoiiyx ix 

Craterorays 259 

Cratogeomys 251 

Craurothrix 259 

Cricetodipus 252 

Cricetodon 255 

Cricetomys 259 

Cricetulus 255 

CricetiLs 255 

Cronius 166 

Cryptochinis .„ 161 

Cryptomys 245 

Ctenodactylus 262, 263 

Ctenomys 262, 263 

Cuandu.' 250 

Cuniculus 249. 254, 258 

Cutia 248 

Cuvierimys 269 

Cyanotis sdlloides 65 

Cjrc«ideoldea blbblual 15 

fontalneana.... 13 

goiicherlaiia 14 

moKeeaiia 12 

marylaudica 9 

tysoiilana 11 

Cycas 9 

Cjroloxauthops 164 

Cycloxanthus„ 164 

Cymopolia caronii 93 

sica 97 

Cynomys 69 

D 

Dactylomys 262, 263 

Dasy-Kylus 164 

Dasymys 259 

Dasynotus 252 

Dasyprocta 248 

Dawson, C. F. : Dissemination of dis- 
eases by insects viii 

Decticadapis 265 

Decticiis 255 

Deilemys 255 

■>elplilndiiin vlridcscens 39 

Dc Schweinitz, E. A.: Generation and 

use of Formaldehyde ix 

Dendrobius 262, 263 

Deudromys 256 

Deorays 256 

Dewey, h. H.: Migration of weeds, ..„ x 

Diabroticus 246 

Dicardia 250 

Dicotyles 174 

Dicceiophonis 262, 263 

Dicolpomys 262, 263 

Dicrostonyx 258 

Dicrostonyx hudsouius 237 

torcjuatus 238 

Dilocarcinus multidentatus 165 

Dinomys 249 

Diocartherium 247 

Dioxippe 164 

Diplostoma 251 

Dipodillus 256 

Dipodomys 252 

Dipodops 252 

Dipoides. 269 

Dipus 249 

Discolomys 262, 263 

Doclea IS9 

Dolichotis 247 

Dorippe dorsipes 163 

qnadridens 163 

Dorynchns 167 

Dorynchus thomsoni 162 



Page 

Draba h3rperborea vil 

Dromia rumphil 160 

Drymomys 255 

Dwight, J., Jr.: A shearwater new to 
North America ix, 69 

B 

Bchirays 262, 263 

Echinomys 263 

Bchinoprocta 250 

Echinosciunis 266 

Echinothrix 250, 260 

Echiothrix 260 

Egeria... 159 

Ehgmodontia 255 

Blimodon 255 

Eliorays 252 

Eliurus. 255 

Ellobius. 258 

Elomys « 260 

Enchomys 263 

Endecapleura 256 

Entoptychus 252 

Eocardia 250 

Homys 255 

Kosciunis 266 

Eothenomys 258 

Eoxems 266 

Epiblema 248 

Epimys 260 

EpLsesarma 89, i6i 

Eremiomys 258 

Erethizon 251 

E!rl(}«ra 232 

Bricara Mtlmonea 232 

Briccrodes 164 

Ericerus 164 

Eriocheir 167 

Eriochirus 16? 

Eriomys 248 

Brlphlde* 164 

Erythrosciurus 266 

Etfiusa 167 

Ethusa mascarone americana 109 

ciliatifrons 109 

lata 109 

mascarone 109 

micropthalma 109 

pubescens 109 

t«nnlpe» 109, no 

Eucardiodon 247 

Eucastor 246 

Euchsetomys 266 

Euchoreutes 249 

Kucritus 253 

Eulagos 254 

Eumys 255 

Eumysops 262. 263 

Euneomys 255 

Eupetaurus 266 

Euphilus 248 

Euryotis 261 

Hurypanopens 165 

Eur>tium 165 

Eutamias 266 

Eutamias affinis ^ 207 

alpinus 207 

speciosus callipephis 202 

dorsalis 210 

speciosus frater 202 

hindsi 196 

•peclOMiu lnjroen»l« 202, 208 

merriami 197 

minimus 207 

tODrnsendl oel&roKenjrs.. i^, 206 

oreooetes 207 

palmert 20Q 



286 



The Biological Society of Washington. 



Page 

Butamias pictus 190 

quadrimaculatus 20$ 

quadrivittatiis 209 

senex 196 

speciosus 202 

townsendi 195 

dorsal U ntaliciisls 210 

Knxantliopsls 166 

Kuxanthus 159, 166 

Evermaun, B. W.: Catfishes of Louis- 
iana X 

Bvotomys 113, 258 

Bvotomys brevicaudus 129 

califomicus 71, 133 

carolineusis 130 

dawsoni 121 

fuscodorsalis 122 

gapperi galei 126 

^pperi 122 

idahoensis 131 

K«pperl lorln^l 125 

mamama 71, 132 

nWarliu 136 

obacums 72, 133 

occidentalis 72, 134 

gapperi ochraceus 124 

protons 137, 239 

pygmaeus. 134 

gapperi rhoadsi 125 

nitilus 118 

gapperi saturatus 12S 

iin^va 130, 239 

'vrrangell 120 

P 

Pabia 166 

Paninculus 266 

Felis concolor 219 

blppolestes 219 

hlppoleslcs oljrmpas 220 

Fiber 258 

Fiber macrodon 143 

obscurus 237 

zibethicus 143, 237 

Fossor 245 

Funambulus. 266 

Funisciunis 266 

G 

Galea 247 

Galloway. B. T. : Effects of environ- 
ment on host and parasite in plant 

diseases x 

Gecarcinus 161 

Gecarcoidea 161 

Gelasimus 154 

Genyscoelus 243, 248 

Geomys 251 

Georychus 245 

Geosciurus v 266 

Gerbillus 256 

Gergoviorays 269 

Gill. Theo.: Insufficiency of the order 

Bunotheria x 

^— Characters of Molina: and 

Ranzaniiuae xii 

Gill. Theo., and C. H. Townsend: Di- 
agnoses of deep-sea fishes ix 

New fishes from Bering Sea... 231 

Glareolus 258 

Glis 252 

Golunda „ 260 

Goneplat 167 

Goneplax 167 

Goniopsis 159 



Page 

Goniosoma 161 

Graphimys 262. 263 

Graphiurus... 252 

Grapsillus^ 165 

Grapsus 159 

Greene. E. L.: Development of the 
idea of a genus viii 

Exhibition of Viola eraargi- 

nata and V. heterophylla ix 

Grypheas viii 

Guerlinguetus 266 

Guillinomys 262, 263 

Gundi^ 264 

Gymnomys 260 

Gymnoptychus 251 

Gymnuroniys » 255 

Gyriabrus. 248 

Gyrignophus 262, a6<! 

H 

Habrocoma „ 264 

Habrothrix 255 

HallcBetms leaoooephaliis alas- 

cauus 145 

leucocephalus. 145 

Halimus aries 157 

auritus 158 

Hallomys 255 

Halticus 249 

Haltomys « 249 

Hamster 243, 255 

Hapalorays 260 

Hapalonotus 164 

Hapalotis 260 

Haplodon 245 

Haplostropha 269 

Hedymys 250 

Helamys 265 

Heligmodontia 255 

Hellomys 260 

Heliophobius.^ 245 

Heliosciurus 266 

Heliscomys 251 

Hemiotorays 258 

Hendecapleura 256 

Herbstia 165 

Hesperomvs 255 

Heterocephalus 24s 

Heterogeorays 251 

Heteromys 252 

Heterosciurus^ 266 

Hill. R. T., and T. W.Vaughan: Lower 

Cretaceous Grypheas of Texas viii 

Hill, R. T.: Antillean faunas x 

Hlppo|^lossoldcs robnstns 234 

Hoaomys 261, 277 

Holm, Theo.: Exhibition of Fuch's 

• Histoire des Plautes • and ' Flora 

Danica ' vii 

The grass embryo ix 

Holochilomys. 255 

Holochilus 255 

Holometopus. 90, 92. 161 

Houtia 264 

Howard^ L. O.: Parasites of shade- 
tree insects viii 

"■ Exhibition of Belostoma co- 

lossicum X 

Hyastenus 158 

Hydrochaerus 247 

Hydrolagus 254 

Hydrorays 257 

Hyperacrius 141. 258 

Hypocoelus 159. 164 

lljrpocolpns 164 

Hypogeomys „ 255 

H3rpopeltarium x^ 



Index. 



287 



Page 

H3rpudaeu8 258 

Hystricomys 269 

Hystricopft 251 

Hystricotheriutn 253 

Hystrix^ 253 

I 

Ichthyorays. 255 

Ictidorays 190, 267 

Idiurus 245 

Inacbus comutus 159 

dorynchu« 162 

longirostris 155 

phalangium 162 

Indri 173 

Ischyromys. 253 

Isodelta 258 

Isodon 262. a6i 

Isorays 260 

Isoptychus 269 

Isothrix 262, 264 

Issidioromys 269 

J 

Jaculns 249 

Judd, S. D. : Sexual dimorphism iu 
Crustacea ix 

Antennal circulation in Cran- 

gouyx ix 

Protective adaptation of in- 
sects. xii 

Juniperus californica utahensis 210 

K 

Kaempferia^ 165 

Kannabateomys 262, 264 

Kerodon 247 

Kinkajou.» 174 

KrauAsia 167 

Kraussina 167 

L 

I,agidium 248 

Lagodus. 262 

Lagomys 262, 267 

I^gopsis 254, 262 

Lagos 254 

I^agostoraus 248 

Lasotheriura 254 

Lagotis 248, 265 

Lagurus 258 

Ivambrus pisoides. 162 

Lamprodon 253 

Laria 267 

Lasiomys 260, 262,264 

I^siopodomys 258 

Lasiuromys 262, 264 

Leggada 260 

I^iberg, J. B. : Delphinium virides- 

censand Sambuctis leiosperma... 39 
lyCiberg, J. B., and F. V. Coville : Two 

new plants from Mt. Mazama 169 

Leimacorays 256 

lycithia 267 

lycmmomys 258 

I^emmus 258 

Lemniscomys 260 

Lemotra hyacinthina 65 

]>ptodius 161 

Leptomylus 246 

]>ptopddia phalaugium 155 



Page 

I^eptopodia tenuirostris 155 

I^eptopus 159 

Lepus 2M 

Lepus americanus 236 

arizonec 147 

balleyl.. 148 

nuttalli 148 

Leuciscus 166 

Ijcacocarclniitt 166 

Leucosia nucleus 160 

l«eiico«l«lea 160 

Lienrocy^vlms 164 

Liraacomys 256 

Limnolagus 254 

Unsanga 173 

Liocarcinus 155 

Lipura 267 

Lispognathus furcillatus 162 

thomsoni 162 

Lithomys 255 

Lithoscaptus 161 

Lomomys 262. 264 

Loucheres 262, 264 

Lonchophorus 262. 264 

Lophactaea 159 

Lophiomys 254, 260 

Lophozozymus 167 

I/)phuromys 260 

Lotus americanus xl 

Loxomylus 246 

Loxorynchus 167 

Lucas, F. A.: Exhibition of fur-seal 
skulls vil 

Mortality among fur-seals vil 

Fossilbisonof North America xi 

Lucas, F. A., and C. W. Stiles : A para- 
site of the fur-seal xi 

Lupa forceps 155 

smythianus 150 

trispinosa 151 

Lupea exasperata 150 

l^apella 155 

Lyciscus cagottis 27 

Lijrcodea coucolor 233 

dl|(lt«tas 232 

Lynx canadensis 48 

ruffus floridanus 49 

«*«•• 50 

ruffus 49 

■nbaolanus 49 

M 

Hacdonaldla alia 232 

loiiaa 232 

Macrocheira, 165 

Macrocolus 252 

Macrogcomys 251 

Macropodia longirostris 155 

rostrata 162 

Macrotolagus : 254 

Macroxus..... 267 

Nacrurvs dorsalU „ 233 

Armlftq Manila 234 

Icptnrua 233 

maffuns 234 

•uburbltalls 234 

Maia phalaugium 155 

taurus 157 

Maja 159 

Malacomys 260 

Malacosoma 164 

Malacothrix 256 

Mara 247 

Marcuinomys 262 

Bfarmoaa murlna mexleana 44 

oaxacie 43 

Marmota 267 



288 



The Biological Society of Washhigtan. 



Page 

Maninsiomys 262 

Massoutiera 262, 264 

Mastacomys 260 

Mastonotus 262, 264 

Medseus „ 159 

Megalomys 255 

Megamys 248 

Meussa 166 

Meni8Com3rs 267 

Merioncs 249. 257 

Merriara, C. Hart : The Pribilof hair 
seal viii 

New method of weighing 

species and subspecies x 

Ivife zones ot Olympic MLs xi 

Revision of the coyotes 19 

Two new murine opossums.... 43 

Phenacomys preblei» a new 

vole 45 

Two new red-backed mice 71 

The subgenus Chilotus 73 

Two new moles loi 

Three new jumping mice 103 

New muskrat 143 

New cottontail rabbit 147 

New fur-seal 175 

New bat 179 

New Bassariscus 1S5 

The genus Hutamia.s 189 

Eight new pocket gophers 213 

— : — New mountain sheep 217 

Two new pumas 219 

Five new rodents 221 

New flying squirrel 225 

Five new shrews 227 

New elk 271 

New genus and species of ro- 
dent 277 

Mesomys 262, 264 

Microcavia 247 

Microdipodops 253 

Microlagus 254 

Micromys 260 

Microscmrus 267 

Microtus 258 

Mlorotus altoblsonl 141 

arvalis 68 

balrdl 74 

californicus 221 

canlcnttdus 67 

enixus 239 

fertilis 141 

lcadl«c«'iislM 222 

niogollonensis 68 

nanus 68 

oregoni 74 

pennsylvanicus 239 

ratticeps 222 

•erpens 75 

•itkeMsU 221 

aiUila8cen»U 222 

Micrurus 258 

Mictomys 238, 258 

Miller, Gerrit S.. Jr. : New Oregon 
vole 67 

New bat 139 

New vole from Kashmir 141 

Misothermus 258 

Mitsukuri. Prof.: Science in Japan.... xi 

Mixodectes 269 

Monax 267 

Morenia 262. 26^ 

Morris, K. L.: Kxhibition of sections., xi 
Motter, M. G.: Underground zoology., xi 

Muriuus 260 

Mus 260 

Mus rutilus 118 

Muscardinus 252 

Musculus r-v* 2^ 



Page 

Mussascus 258 

Myarion 255 

Mylagaulus 246 

Mynomes 258 

Myocastor 258, 202, 264 

Myodes... 258 

Myolagfus 262 ' 

Myolemmus- 258 

Myopotamus 262, 264 

Myoscalops 245 

Myospalax 262 

Myotalpa 262 

Myotheriura. '. 255 

Myoxomys 255 

Myoxus 252 

Mysateles 262, 264 

Mysops 253 

Mystromys 255 

N 

Nannomys 260 

Nannoscmrus 267 

Naxia serpulifera 157 

Naxioides 157 

Necromys 255 

Nectomys 255 

Nelomys 262, 264 

Nelson, H. W.: New birds from Mex- 
ico vii 

Nelsonla 261. 277 

Nclsonla neutoiik«Mloi» 277 

Nemausa 166 

Nematonurus 234 

Neodon 258 

Neoepiblema 248 

Neofiber 258 

Neomys 255 

Neoprocavia 247 

Neoreomys 262, 264 

Neorh^nchus 164 

Neoscmrus 267 

Neotoma 261 

Neotoma desertorum 278 

Neotomy.s 255 

Neptunus 155 

Neptunus marginatus 149 

Nerium oleander vii 

Nesokerodou 269 

Nesokia 260 

Nesomys 255 

Notiomys 255 

Notiosorex crawfordi 227 

evotis 228 

SiKtM 227 

Notoga.stropus 163 

Notorays 260 

Nyctocleptes 268 

Nyctorays 255 



Oberholser. H. C. : American golden 

warblers ix 

Ochetodon , 255 

Ochetomys « 259 

Ochotona 262 

Octodon 262, 264 

CEdocephalus 253 

(Kthra 167 

Officers iii, xii 

Olenopsis 262, 264 

Omegodus „ 269 

Ommatostergus. 268 

Ondatra 259, 262, 264 

Onychomys 256 

Onychura „ , „.. 25; 



Index, 



289 



Page 

Oi»litlftalml«s 157 

Ophthalmias cervicornls 157 

Orchiomys 269 

Orcinomys 261 

Oreomys 261, 253 

Oromys 247 

Orthogeomys ^ 251 

Orthomyctera„ 247 

Orthomys 262, 264 

Orthostoma dentata 165 

Oryctcromys 256, 264 

Orycterus 245 

Oryctolagus 254 

Oryctomys 251 

Oryzomys 256 

Ostcopcra 248 

Othonia 161 

Otocolobus 267 

Otognosis 253 

Otomys 256, 261 

Otospermophilus 267 

Ovisdalli 217 

nelaonl 21S 

stonei 217 

Oxymyctcrus 256 

P 

Paca 248 

Pachyuromys 257 

Paciculus 261 

Paedama 163 

Pagunis 160 

Palceocastor 246 

Palseocavia 247 

Palaeolagus 254 

Palaeomys 246, 269 

Palseosciurus 267 

Palaiotrogus 270 

Palaneema 269 

Palicus 93, 165 

Palicus acutifrons 94 

•Jtematn* 94, 95 

ancusias 94, 97 

banamensls 94, 98 

cristatipes 93 

cursor 95 

dentatus 94 

depressas 94, 97 

dilatata 95 

iiaxoiil 94, 96 

fragilis 95 

gracilipes 94 

gracilis 95 

granulatus 93 

istliinlas 94, 97 

obesus 94 

sica 94, 97 

tuberculatus 94 

zonatus 94 

Palmer, T. S.; Noraeuclature of four 

genera of mammals 173 

Names of rodents 241 

Palmer, Wm.: Type (?) of a new-old 

species ix 

Palmista 267 

Paludicola. 259 

Panolax. 254 

Panopeus. 165 

Pappogeomys 251 

Paradoxomys 270 

Paramys 25 < 

Paranom3rs. 262, 264 

Parasciurus ^ 267 

Parasesarma 90 

Paraxerus. 267 

Parthenope 159, 160 

Pectinator 362, 264 



Page 

Pedetes. 265 

Pedomys 259 

Pelamys 256 

Pellegrina 262, 264 

Pelocarciuus 161 

Pelomvs 260 

Peltariou 165 

Pericera 157 

Perimys. ais 

Perisesarraa 89 

Perodipus 253 

Perognathus 253 

Perorayscus 223. 256, 261 

Peromyscus californicus 223, 278 

macrorhiuus 223 

•Itkensl* 223 

Perrieromys 269 

Petaurista 267 

Petromus 262, 264 

Phaiomys 259 

Phalaugium esculentum 65 

quamash 64 

Phalangipus 159 

Phanomys 250 

Phenacomys 77, 259 

Phenacorays celatus 84 

iiitermcdtus 79 

latiraauus 83 

longicaudua 85 

oramoutis 80 

orophilus 80 

preblel 45, 82 

truei 80 

ungava 84, 239 

Philyra 160 

Phloeomys 261 

Phractomys 254 

Phtoramys 262, 264 

Phugatherium 247 

Phycodes 164 

Phyllorays 262, 265 

Phyllotis 256 

Piaropus crassipes x 

Pjka 243, 262 

Pinemys. 259 

Pinus jeflfreyi 57 

monophylla. 210 

ponderosa scopulorum 210 

Pisa 161 

Pisa aurita 157 

Pitho 161 

Pitymys 259 

Pithanotomys 262, 265 

Pithecheir \ 260 

Pithecochirus 260 

Plagiodontia 262, 265 

Planes clypcatus 162 

Platacanthomys 252 

Plataeomys. 262, 265 

Platycercomys 249 

Platygeomys .;..' 251 

Platyodon 262 

Platyonichus 158 

Platypodia *. 158 

Platypodia granulosus 159 

Platypygra 248 

Platythnx 262, 265 

Plectrochocnis 251 

Plesiarctomys 267 

Plesispcrmophilus 267 

Pleurolicus 253 

Plexochoerus 247 

Pliolagostomus 248 

Podohuenia 165 

Podophthalmufl 167 

Poecilomys 262, 265 

Poephagomys. 262. 265 

Pogononiys 260 

PollaFd, C. L.: Type in boUny viii 



290 



The Biological Society of Washington, 



Page 
Pollard, C L. : A publication problem, xi 

Portumnus latipes 159 

Portunus 155, 160 

Portunus pelagicus 160 

Potamarcnus 248 

Potamys 262, 265 

Potos 174 

Praotherlum 254 

Praticola 259 

Prea 247 

Procardia 250 

Procardiatherium 247 

Procavia 247 

Prolagus 262 

Prolagostomus 248 

Prosopisjuliflora xi 

Protechirays 269 

Protechynus 270 

Protoptychus 270 

Protoxerus 267 

Psammomys 257, 259 

Psammoryctes 262, 265 

Pseuderiphia 164 

Pseudoconomys 260 

Pseudomys 260 

Pseudoneoreomys 262, 265 

Pseudosciunis 265 

Pseudostoma 251 

Pseudotomus 25;? 

Psoralia tenuiflora xi 

Pteromys 267 

Pterotix..... 267 

Ptyssophonis 261 

Puccinia graminis aveuae viil 

graraiuis tritici viii 

Puffinus assimilis ix, 69 

auduboni 70 

elegans 70 

obscurus 70 

subalaris 70 

Putorius cicognani 240 

Pygeretmus. 249 

Pyria 164 

Pyromaia 167 

Q 

Quamasia cusickii 64 

esculenta 64, 65 

howellii 65 

hyacinthina 65 

leichtlinii 63 

quaraash 64 

R 

Rata obtusa 231 

Interrupta 232 

roslaplnia 231 

Raphonottts 166 

Rathbua, M. T.: American Sesarmce... 89 

American species of Kthusa... 109 

New species of Cancer and 

note on Sesarma iii 

African crabs of genus Calli- 

nectes 149 

Nomenclature of Brachyura... 153 

Rattus 261 

Ratufa 267 

Reithrodon 256 

Reithrodontomys 256 

Rheithrosciurus 267 

Rhinosciurus 267 

Rhipidomys 256 

Rhithrodon 256 

Rhithrosciurus ~ 267 

Rhizomys 268 



Page 

Rhodia 165 

Rbogeesa mluatilla 139 

tumida 139 

Rhombomys 257 

Rhynchomys 261 

Richardson, Harriet : New species of 

Sphaeroma 105 

New ^enus and species of 

Sphaeromidee 181 

Rithrodon 256 

Romerolagus 254 

Roosevelt, Theo. : Remarks x 

Rukaia 268 

Ruscinomys 262, 265 

s 

Saccomys 253 

Saccophorus 251 

Saccostonius 261 

Saimiri 174 

Salacia 164 

Sambucus callicarpa 41 

lelosperma 40 

melanocarpH 41 

pubens 41 

Seapaniui alplnus 102 

californicus loi 

townsendi loi 

tract I03 

Scapteromys 256 

Scarturus „ 249 

Scavia ^ 247 

Scilla angusta 65 

esculenta 65 

frascri 65 

Schistomys 250 

Schizodon 262, 265 

Sciamys.. 251 

Scirteta 249 

Scirtetes 249 

Scirtomys 249 

Scirtopoda 249 

Sciuravus 253 

Sciurodon 265 

Sciuroides. 265 

Sciurorays. 253 

Sciuropterus 225, a68 

Sciuropterus alpinus 225 

alpinus fuliginosus 225 

alpliiits kTamathenals 22s 

Sciurus 146, 268 

Sciurus hudsonicus californicus... 146, 282 

douglasi 282 

fremonti 146 

hudsonicus 240 

meamsl 146 

mogollonensis 146 

orarlus 281 

Sclerorays 262, 265 

Scotaeumys 248 

Sesarma aequatorialis 112 

africana 89 

americana 90 

angusta 91 

angustipes 90 

barbimana 90 

benedicti 90 

bidenUta 89 

bromeliarum 90 

cinerea 90 

crassipes 90 

curacaoensis 89 

ELierini 91 
anMsni....' 91, 92 

miersii 90, 91 

. miniata ^ 91 

mulleri 90 



Index. 



291 



Page 

Sesamia occidentalifl 90 

recta 90 

reticulata 89 

ricordi 91 

roberti 90 

rubripes. 90 

sesarma 90 

stitupsoui 90 

sulcata 90 

Sigmodon 256 

Sigmodontomys 256 

Sigmogomphius 246 

Simla sciurea 174 

Simotes 259 

Sirapson.C.T.: Classification of Unios. ix 

Sincethenis 251 

Siphneus 262 

Sisyphe 164 

Sisyphus 164 

Sitocodium esculentum 65 

Sitomys 256 

Sminihus 249, 250 

Smith, K. F.: Disease of cruciferous 
plants X 

Hxhibitiou of a new hypoder- 
mic syringe xi 

Bacterial diseases of plants..... xi 

Sorex caudatus 229 

Kodmanl 229 

macrodon 228 

oreopolus 228 

personatus 240 

Mtlvlni 229 

•clalerl 228 

stizodon 229 

ventralis 229 

Spalacomys 261 

Spalacopus 262, 265 

Spalax 268 

Spaniomvs 262. 265 

Sperraopnilopsis 268 

Spermophilus 268 

Spermosciurus 268 

Sphseramys 248 

Sphseroma 182 

Spbaeroma d««tractor 105 

vastator 106 

Sphcnome rides 164 

Sphenomerus 16^ 

Sphiggomys 248 

Sphiggurus 251 

Sphodromys 248 

Steatomys 256 

Steiromys 251 

Stcneofiber 246 

Stencotherium 246 

Stenocionops cervicornis 157 

Stenopus 159 

Stenorynchus 167 

Stenorynchus phalangium 158 

seticornis 158 

Stereodectes 268 

Stichomys 262, 265 

Stiles, C. W.: The honorary Ph. D xii 

International conimittee on 

nomenclature xi 

Stiles, C. W., and F. A. I^ucas : A par- 
asite of the fur-seal xi 

Strata 247 

Strophostephanos 248 

Sus {cthiopicus 174 

taja^u 174 

Swingle, W. T.: Exhibition of algee... vii 

Syllophodus 253 

Sylvicola 259 

Sylvilagus 254 

Synaptomys 259 

Synaptomys innuitus 238 

Synethcres 251 

65— Biol Soc. Wash., Vol. XI. 1897 



T 

Page 

Tachyoryctes 268 

Taeniodus 269 

Talpoides 243. 268 

Tamias 268 

Tamias asiaticus 189 

dorsali.s 210 

macrorhabdotes 203 

quadrimaculatus 203 

Tamiasciurus 268 

Tapeti.. 254 

Tapirus americanus 174 

Tatera 257 

Tatu novemcincta 174 

Tatusia 173 

Tayassu patira 174 

pecari 174 

Taxymys 253 

Tectloeps iBi 

Tectlceps alaoeeiisU 182 

Tenomys 261 

Tenotis 268 

Teonoma 261 

Terricola 259 

Tetramerodon 259 

Tetraodon 161 

Tetrastylus 248 

Thelphusa fluviatilis 161 

<rhendomys 269 

TliersaiiariM 164 

Thia 166 

Thomasomys 256 

Thomorays 213, 251 

TKoniomjr* alplnnit 216 

anifiilarls 214 

bulbivorus 213 

fulvus 214, 216 

laticeps 215 

leucodon 215 

masania 214 

monticolus 214 

naalcus 210 

uevndfnals 213 

operarlns 215 

quadratNS 214 

Thrichomvs 262, 265 

Thrinacodus 262, 265 

Thryonomys 262, 265 

Tillomys 253 

Titanomys 262 

Tourteau 160 

Townsend, C. H.: Alaskan live mam- 
moth story viii 

Distribution and migration of 

the ftir-seal viii 

New eagle and new squirrel... 145 

Townsend. C. H., and Theo. Gill : 

Diagnoses of deep-sea fishes ix 

New fishes from Bering sea... 231 

Trechomys 269 

Tretomys 261 

Triaulacodu.s 262, 265 

Tribodon 262, 265 

Tricardia 250 

Trichia 166 

Trichys 253 

Tridum 254 

Trilophomys 261 

Trinodontomys 256 

Trogontherium 246 

Tucanus 251 

Tylomys 256 

Tylonyx 259 

Tympanomcriia 164 

Typhfodon 268 

Typhlomys 252 

Typhloryctes 245 

Tysonia marylandica 9 



292 



The Biological Society of Washington, 



u 

Page 

Uca una 154 

Ucldes 154 

Ucides cordatus. i^ 

Unios IX 

Uromys 261 

V 

Vandeleuria 261 

Vaughan, T. W.: Eocene corals of the 

united States ix 

Vaughan, T.W., and R. T. Hill: I^wer 

Cretaceous Grypheas of Texas viii 

Vesperimus 256 

Veaperomys 256 

Vespertilio pallidus 179 

Vesperugo parvulus 139 

Viola emargiuata ix 

heterophylla ix 

W 

Waite, M. B.: Pear blight ix 

New peach and plum disease., xi 

Ward, Lester F.: Hxhibitiou qf Pro- 

aopis juliflora, Psoralea tenui- 
flora, and I/>tus americanus xi 

New species of Cycadeoidea. 

viii, 1-17 
White, David : Type specimens in 
paleontology : vii 

A new Lycopodineous cone.... viii 

Exhibition of eroded pebbles., x 



Page 
White. David : Exhibition of carbon- 
iferous ferns xi 

X 

Xaiva ocellata 158 

Xanthlas i^ 

Xantho .• 161 

Xanthodes i^ 

Xanthodius 161 

Xenomys 261, 278 

Xeromys 257 

Xerosperniophilus 268 

Xerus 268 

Y 
Yerbua 250 

Z 

Zalaslws „ 166 

Zalophus 176 

Zapus i<^, 249, 250 

Zapns hudiiuMlnaalasceiisis 223 

hudsonius 103, 223, 237 

trliiotatu* montanits^ 104 

pacUlciia 104 

tenellus 103 

trinotatus 223 

Zosimus 167 

Zozymus , 167 

Zygodontomys 256 

Zygogeoniys 251 



3 2044 106 183 221 



Date Due 




f^^ 8jl9p5 

m 














» .♦ - . 






